ISSN 0006-8136 


POCCHMCKAfl AKAZIEMHfl HAYK 


BOTUIIimKHH 

iKYI’IIVI 



TOM 82 

5 

MAH 



CaHKT-FIeTep6ypr 

„HAYKA” 

1997 







TOM 82 


EOTAHWiECKm iKYPHAJl 


1997, Ns 5 


yflK 581.557.63 : 582.5/9 


© A. B. JKyic 

MOP<DOrEHE3 H IIPOHCXOJKHEHHE rAYCTOPHft Y BHflOB POM 
CUSCVTA (CVSCUTA CEAE) 

A. V. ZHUK. HAUSTORIA MORPHOGENESIS AND ORIGIN IN CUSCUTA SPECIES ( CUSCUTACEAE) 

npHBejKHo onHcaHne ochobhux ctbahh Mop4>oreHe3a raycTopHH noBHjiHKOBbix h c/iejiaHa nonuTKa 
conocTaBJieHHH CTpyxTypbi h npoueccoB pa3BHTHa raycTopHH h THiiHHHoro npuaaTOHHoro xopHa c uenbio 
BbwcHeHHH B03M0)KHbix nyreH hx 3BOJiiouHOHHoro npoHcxoxAeHHa. Ha nonepenHbix cpe3ax Ha cBeToonTHMecxoM 
ypoBHe H3yneHbi 30Hbi KOHTaxTa napa3HTa co cbohmh xo3aeBaMH — bucujhmh pacrreHHaMH, npejjCTaBHTejurMH 
pa3JiHMHbix cHCTeMaTHMecKHx rpynn. C noMOiubio cxaHHpyioiucro ajiexTpoHHoro MHKpocxona H3yneHbi a6eppaHT- 
Hbie («CTepHJibHbie») raycTopHH, BcrpenaioiiiHeca y 6o;ibWHHCTBa bkhob iiobhjihk. Ha ocHOBaHHH no^yneHHbix 
pe3ynbTaTOB BbiCKa3aHO npennojioaceHHe, hto raycTopHH y noBHjiHKOBbix, BepoaTHee Bcero, aBJiaiOTca hoboo 6- 
pa30BaHH»MH, B03HHKai0LUHMH y HHX B XOJie CneUHaJIH3aUHH K napa3HTHHeCKOMy o6pa3y XH3HH, H He HMeiOT 
KopHeBoro npoHcxoxcneHHa. 

CeMeficTBO noBHjiHKOBbix Cuscutaceae Dumort. coctoht H3 oahofo po;ra Cuscuta L., 
Bee 158 bhtob (Yuncker, 1932) KOToporo ABjiaiOTCfl oOunraTHbiMH napa3HTaMH BbicuiHx 
pacTeHHH. rioBHJiHKOBbie npexiCTaBJiaioT co6oh omy H3 caMbix cneuHajiH3HpoBaHHbix 
rpynn uBeTKOBbix pacTeHHH-napa3HTOB. B xoae sbojiiouhh ohm nojiHOCTbio yTpaTHjin 
KopHeByio cncTeMy, 3HaHHTejibHOH pe.nyKUHH no^Beprca accHMHjnmHOHHbin annapaT, 
H3MeHHjica xapaKTep oHToreHe3a. 

B npeaenax po^a BbwenfliOT 3 noapo^a: Cuscuta Engelm., Grammica Engelm. n 
Monogyna Engelm. (Engelmann, 1859). Bn^bi, OTHocamnecfl k pa3jiHHHbiM noapoxiaM, 
BecbMa CHjibHo oTjiHHaioTca ,apyr ot apyra no MHornM npH3HaxaM, KacaioiunMca hx 
aHaTOMHH, MopcJjonorHH, 3M6pHOJiorHH h OnonornH b uenoM (Mirande, 1900; Mcjihkjih, 
XaH/uKAH, 1968; TepexHH, 1977; Echjihh, 1986; TepexHH, Kotob, 1988, h ap.). ripexiCTa- 
BHTejiH no.npo^a Monogyna Engelm. HMeiOT no cpaBHeHHio c BH^aMH xiByx flpyrnx 
noapoaoB poxia 6ojiee npoxiojDKHTejibHbiH nepnoxi aBTOHOMHoro cymecTBOBaHHa, MeHee 
peayuHpoBaHHbiH accHMHjiauHOHHbiH annapaT h eme pm apyrax npH3HaKOB, no3BOJi5no- 
mnx roBopHTb 06 hx OTHocHTenbHO MeHbineM ypoBHe cneuHajiH3auHH h paccMaTpHBaTb 
aaHHbiH noxipoxi xax ncxo^Hyio Moxiejib jxnn ycTaHOBneHHa ocHOBHbix HanpaBJieHHH 
MopcJ)ojiorHHecKOH cneuHajiH3auHH BereTaTHBHoro Tena noBHjiHKOBbix b uenoM. 

Oco6h Bcex BHilOB nOBHJlHK ABJlfllOTCfl MOflyjIflpHblMH OpraHH3MaMH. IloOerH (MO,ayjIH) 
CnOCoOHbl 06pa30BbIBaTb KOHTaKT OXIHOBpeMeHHO C OoJIbLUHM HHCJIOM OCo6en pacTeHHH 
xo3aeB, Macro npHHazuiexaiunx k pa3JiHHHbiM CHCTeMaTHHecKHM rpynnaM. 3 thm noBHJin- 
KOBbie oTjiHHaiOTca ot MHornx flpyrnx napa3HTHHecKHX pacTeHHH, ycTaHaBJiHBaioinHX 
KOHTaKT oObIHHO C e,UHHCTBeHHbIM X03AHH0M Hepe3 KOpHeBbie CHCTeMbl. 

CTeOneBOH KOHTaKT h neTKo BbipaxeHHaa MOflynapHOCTb no3BOJi*noT noBHJiHKaM 
3HaHHTejibHo pacuinpHTb bo BpeMeHH h b npocTpancTBe Kpyr xo3aeB, .aHcfx^epeHUHpoBaHHO 
nonynaTb nHTaTenbHbie BemecTBa, He nepeHanparaa pecypcbi nonyji^UHH ocHOBHoro 
xo3AHHa, c KOTopbiM napa3HT B3aHMOjieHCTByeT Ha npoTflaceHHH Bcero CBoero *H3HeHHoro 
UHKJia. C peajiH3auneH Taxon CTpaTernn oTHomeHHH napa3 HT—xo3bhh cBB3aHa Gojibiuaii 
nacTb Mopc})ojiorHHecKHx cneuHann3auHH, B03HHKaiomHX b xojie sbojhouhh y noBHjiHKO- 
Bbix (XCyK, 1994, 1995). 

Ilepexoji opraHH3MOB k napa3HTHnecKOMy o6pa3y xh3hh Bcema conpoBoxcjiaeTCB 


1 EoTaHHHecKHH xcypnan, N?5, 1997 r. 
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MopcJ)0(})yHKUHOHajibHOH pexiyxiiHew HeKOTopbix CTpyKTyp, oOecnenuBaioiiuix cboOoaho- 
)KHBymee cymecTBOBaHHe, h noaBJieHneM HOBbix — OTpa>xaiomHx xo,a cneunajm3auHn k 
napa3HTH3\iy. 

Oco6biH Hmepec npeacTaBJiaeT raycTOpna — opran, HaxoaauiHHCB na cTeOne napa- 
3HTa h o6ecneHHBaK)mHH ero MeTaOo/iHHecxne B3aHMoaeHCTBHB c xo 3 bhhom. Hanajio 
AeiajibHOMy H3yneHHK) 3toh HanOo/iee hhthmhoh CTOponbi )KH3HeneHTejibHocTn iiobhjihx 
6bijio no/ioxceHO HcxjnoHHTejibHO HHTepecHbiMH HCc.aejnoBaHHBM h L. Koch (1874, 1880) 
h G. J. Pierce (1893, 1894), xacaiomHMHca BonpocoB c^opMHpoBanHsi, pocxa h npOHnx- 
HOBeHHH raycTopnH b Teno pacTeHHfl-xo35inHa. M 3 pa6oT nanajia XX b., Ha Ham B3m5m, 
ocoOoro BHHMaHHfl 3acjiyxHBaK)T HCCjieAOBaHHB D. Thoday, M. Gladys (1911), O. Gertz 
(1915, 1918) h J. Thompson (1925), xoTopwe b 3HaHHTejibH0H Mepe yrny6HJiH h yroMHu/iH 
B3nnHAbi G. J. Pierce Ha 3 tot Bonpoc. B flajibHewmeM MHorwe yneHbie (EneHeB, 1952; 
Kuijt, 1969, 1977; Dorr, 1969, 1972, 1973; Kuijt, Toth, 1976; Tsivion, 1978a, b; Lee, 
Lee, 1989, h up.) nocBHTHjiH uejibiH p5m cbohx axcnepHMeHTajibHbix h TeopeTHHecxnx 
pa6oT H3yneHHK) CTpyKTypbi h npoueccoB pa3BHTHa raycTopHH. Oxmaxo h no ceil AeHb b 
3tom cjioxhom acneKTe 6HOJiorHH napa3HTHnecxHX pacTeHHH ocTaeTca mhoto HeacHoro. 

BcnexiCTBHe HexiocTaTOHHOH H3yneHHocTH cTpoeHna h cJjopMHpoBaHHa raycTopHH b 
oHToreHe3e napa3HTa ocTaeTca OTKpbiTbiM Bonpoc w 06 hx sbojiiouhohhom npowcxoame- 
hhh. Pierce (1894 : 59) nonaraji, hto «raycTopHH o6pa3yiOTca, xax w THnHHHbie 
k o p h h (BbiAeneHO mhoh — A. )K .), rjiyOoKo b Kope, npopbiBaiOTca CKB03b BHemHHe 
KopTHKajibHbie h anHjiepMajibHbie TKaHH, BHeapaiOTCfl b xo3bhhb h, npHxpenjiflacb k 
npoBOxiamHM nynxaM, BbicacbiBaiOT nepe3 Tpaxemtbi h CHTOBrmHbie TpyGxH pa3JiHHHbie, 
coztepxcamHeca b hhx pacTBopbi». EojibLUHHCTBo coBpeMeHHbix HccnexiOBaTejieH Taioxe 
TpajHHUHOHHo nonaraiOT, hto npHeocKH bo3hhkjih b sbojikduhh nyTeM cneuHajiH3auHH 
CHCTeMbi npHjiaTOHHbix KopHeH (Kuijt, Toth, 1976; TepexnH, 1977; Bchjihh, 1986, h ap.). 

KaX H3BeCTHO, 06pa30BaHHe npHXiaTOHHOrO XOpHfl y pacTeHHH pa3JlHHHbIX CHCTeMaTH- 
necKHX rpynn, 3a peaxHMH HcxjnoneHHaMH, HannHaeTCfl 3HaoreHHO, h npw stom Bceraa 
cjDopMnpyeTca coOcTBeHHaa anHxajibHaa MepwcTeMa, xoTopaa BnocnexiCTBHH o6pa3yeT 
KJieTKH KopHfl h KOpHeBoro nexjiHxa (33ay, 1980). TaxuM o6pa30M, npmiaTOHHbie kophh 
AewcTBHTejibHO aKTHBHO npoxoxwT nepe3 cjioh KopTHKajibHbix KjieTOK h, npopBaB 3nH^ep- 
My, BbixoA^T bo BHemHKDK) cpeay. Ejiaroaapfl nocTOAHHOH npo/iHcjDepaunH xjieTox b 
MepHCTeMe ohh o6jia,aaK)T no cym xiejia HeorpaHHneHHbiM poctom. Taxon xapaxTep pocTa 
ABJiaeTCfl Hen3MeHHbiM j\n% Bcex Bbicmwx pacTeHHH (BapaHOBa, 1951; BopoHHH, 1964), 
necMOTpa Ha 3HaHHTejibHoe BapbHpoBaHHe b CTpoeHHH h 3ajio>xeHHH sthx cTpyxTyp, 
Bbi3BaHHoe 3bojik)uhohhoh h SKOJiorHHecKOH cnennajiH3auneH. 

B jiHTepaType HaM npHiimocb mnbxo ozmaxnbi BCTpernTb ynoMHuaHHe o HajiHHHH 
MepHCTeMaTHHeCKOM aXTHBHOCTH KJieTOK nepHIXHICTa y nOBH.THK npH (})OpMHpOBaHHH 
raycTopHH (MemepaxoB, 1954). K coxcajieHHio, A. A. MemepaxoB He yxa3a.n xoHxpeTHbin 
bhxi, y KOToporo oh HaOjnoaaji sto HBjieHHe, h He npHBe/i cjDOToqpacJ)HH hjih pncyHxa cpe3a 
CTeOjia napa3HTa. IlosTOMy, ocHOBbiBaiicb Ha oTcyTCTBHH onncaHH5i noaoOHbix Ha6jiK>xie- 
HHH B XipyrHX JIHTepaTypHbIX HCTOHHHKaX H Ha JiaHHbIX COOCTBeHHbIX HCCJiejtOBaHHH, MbI 
no3BOJiHM ce6e ycoMHHTbca b npHBexieHHbix A. A. MeinepaxoBbiM (1954 : 7) CBeaeHHflx 
o HajiHHHH MepHCTeMaTHHecxoro ueHTpa b nepnuHKJie, H3 KOToporo, xa k nmaeT aBTop, 
«o6pa3yK3Tca 3anaTXH GyayniHX npwcocox, xoTopbie, pa3pacTa5icb, npopbiBaiOT HapyxHbie 
xjieTXH xopbi h BbixoxwT Ha noBepxHOCTb CTe6jia». 

XleneHHe xjieTox xopOBOH napeHXHMbi CTeOna noBHjiHXH Ha HanajibHbix CTaztHax 
pa3BHTna raycTopHH OTMenajiH G. J. Pierce (1893) y Cuscuta americana L. h J. Thompson 
(1925) y C. reflexa Roxb. Ho b xo^e 3THX .aejieHHH jiwmb yBejiHHHBaeTca xojihhcctbo 
xjieTox 6yztymeH raycTopHH, 6e3 o6pa30BaHHa anHxajibHOH MepncieMbi, hjih MepwcTeMbi 
3H,ao4)HTHoro 3anaTxa, xoTopaa Morna 6bi 4)yHKUHOHHpoBaTb npn pocTe raycTopHH b 
TxaHax xo3AHHa. 

K. B. Lee h C. D. Lee (1989) b CBoeM oneHb HHTepecHOM HCCJieaoBaHHH no Cuscuta 
australis R. Br. o6Hapyx<HjiH y yxa3aHHoro BHxia noBHjiHXH HajiHHHe 3anaTxa shziocJjhthoh 
CHCTeMbi raycTopHH, AHcjDc{)epeHUHpoBaHHoro Ha 3 30Hbi — CTonOnaTbix xjieTox (file 
cells), cxcaTbix (compressed cells) h najibnaTbix (digitate cells) xjieTox. 
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A. KepHep (1903), onHCbiBaa GnojiorHio napa3HTHHecKnx pacTeHHH, He Ha3b-Baji 
raycTopHH noBH/imcH kophbmh. HanpoTHB, Ha npnBeaeHHOM hm pncyHKe 30Hbi KOHTaKTa 
Cuscuta europaea L. c xo3bhhom xopomo bhjjho, hto hhcjio cnoeB kjictok H3o6pa>KeHHOH 
TaM ZiecfjHHHTHBHOH TayCTOpHH npaKTHHeCKH paBHO HHCJiy CJlOeB KJieTOK KOpOBOH napeH- 
xhmw Ha npoTHBono/ioxHOH cTopoHe CTe6jiH napa3HTa. 3to, 6e3ycjioBHO, CBHueTe.ibCTByeT 
o tom, hto npoueccbi pacTflxeHHfl kjictok npeo6jiajjajiH HajjjjejieHHeM npH cfjopMupoBaHHH 
raycTopHH y yKa3aHnoro BH^a. JI. K. EjieHeB (1952) TaKxe oTMenaji, hto b 0HT0reHe3e 
nOBHJIHKH raycTopHH CjDOpMHpyiOTCH B OCHOBHOM H3 KJieTOK HapyXHbIX CJlOeB nepBHHHOH 
Kopbi CTeOjia, KOTopbie HaHHHaiOT ObicTpo pacTH pacTaxceHneM b momcht ycTaHOBjieHHfl 
KOHTaKTa c BereTaTHBHbiMH opraHaMH xo3BHHa, hto, Ha Ham B3mafl, He MoaceT no3BOJiHTb 
yCMOTpeTb npBMOH rOMOJIOTHH C pa3BHTHeM THnHHHOrO npHJjaTOHHOTO KOpHfl. 

Uejib jjaHHOH paOoTbi — H3yneHHe HeKOTOpbix 3TanoB Mop(j)oreHe3a raycTopHH 
nOBHJIHKOBbIX H BblflCHCHHe B03M0)KHbIX nyTefi HX npOHCXOJK,aeHHa. 

MaTepnajibi h MeTO^HKa 

y 5 BHflOB nOBHJIHK H3 3 nOApOflOB OblJIH HCCJie^OBaHbl pa3JIHHHbie CTpyKTypbl Hop- 
MajibHbix h aGeppaHTHbix raycTopHH, a TaKxe aHaTOMHHecKoe CTpoeHHe 3ohw KOHTaKTa 
C HeKOTOpbIMH X03aeBaMH. 

H3yneHHbie o6pa3iibi 

C. bucharica Palib. (noapcw Monogyna) — OKpecTHOCTH kh inn ax a BapMOHHK JlyiuaHSHHCKOro p-Ha 
TajXHKHCTaHa, 1990 r. 

C. cesatiana Bertol. (noapoii Grammica) — cobxo 3 «K)acHbie Ky/ibTypbi», r. Cohh KpacHO/iapcicoro Kpaa 
Pocchh, 1989 r. 

C. campestris Yuncker (noapon Grammica) — TaM ace, Tocaa ace. 

C. europaea L. (noapoa Cuscuta) — OKpecTHOCTH ac.-a. ct. «YHHBepCHTeT» Ha 6epery Ohhckoto 3aaHBa 
(JleHHHrpaacKaa o6n.), 1989—1993 rr. 

C. colorans Maxim, (noapoa Monogyna) — coOpaH Ha JJaabHeM BocTOice b 3anoBeaHHKe «KeapoBaa naab», 
1992 r. 

C6opbi cjjHKCHpoBajiH b 70 %-hom STaHOJie. flerH^paTauHio w HHtjjHJibTpauHio napa- 

(J)HHOM npOBOJJHJlH no o6bIHHOH UHTOJIOrHHeCKOH MeTOflHKe (nepe3 3TaHOJl H KCHJlOJl). 
Cpe3bi TOJimHHOH 7—20 mkm oKpamHBajiH cacJjpaHHHOM, no KapTHcy, c aHHjiHHOBbiM 
chhhm b HacbimeHHOM 50 %-hom cnnpTOBOM pacTBope nHKpHHOBOH KHCJioTbi. IlpenapaTbi 
H3yHajiH h (})OTorpacJ}HpoBajiH Ha CBeToonTHnecKOM MHKpocKone MEM-15, pncyHKH 
BbinojiHfljiH Ha MHKpocKone MEH-3 c noMombio pncoBajibHoro annapaTa PA-7. 

JJjib 3JieKTpoHHOMHKpocKonnHecKHX HccjiejjOBaHHH Hcnojib30BajiH MaTepnaji C. euro¬ 
paea , (J)HKCHpOBaHHbiH b myTapajibjieniae. OObeKTbi nocjiejjoBaTejibHo o6pa6aTbiBajin b 
cepHH cnnpTOB w b H3oaMHjioBOM scjjnpe yKcycHOH KHCJioTbi AJia xiern^paTauMH, nocjie 
Hero BbicymHBajin jieoctwjibHOH cymKOH npn kphthhcckoh TeMnepaType w HaKJieHBajiH Ha 
ctojihkh, Ha KOTopbie b BaKyyMe HanbuiajiH yjibTpaTOHKHH cjioh 30Ji0Ta. M3yneHHe 
noxiroTOBjieHHbix o6t>cktob npoBo^njiH Ha CKaHnpyiomeM sneKTpoHHOM MHKpocKone 
(C3M) JSM-35. 

PeaKUHio Ha oOHapyxceHHe KpaxMajia b KjieTKax ctcOjib h raycTopHH noBHjiHKH 
H3ynajiH Ha cpe3ax xhbmx TKaHew c noMombio peaKTHBa JKJ. 

Pe3yjibTaTbi h hx o6cyameHHe 

Han6ojiee HHTepecHbie pe3yjibTaTbi nojiyneHbi npw H3yneHHH c noMombio C3M 
aOeppaHTHbix raycTopHH, Hepe^Ko BCTpenaioiUHXcfl b npHpo^e y OojibiiiHHCTBa bhjiob 
nOBHJIHK. 

AGeppaHTHbie raycTopHH c})opMHpyK)TCB npn He^ocTaTOHHO n/iOTHOM conpHKocHOBe- 
hhh opraHOB BereTaTHBHoro Tejia xo3»HHa h ctcGjib napa3HTa Ha HananbHOH CTajiHH 
ycTaHOBjieHHa KOHTaKTa MOK^y hhmh. ripn 3 tom B03HHKaeT rpynna BbipocTOB TKaHew 
CTeOjiB noBHjiHKH, no cBoeMy reHe3Hcy h Tonorpac})HH hachthhhbix HanajibHbiM cTajiHBM 
pocTa HopMajibHOH raycTopHH, ho pa3BHBaioinHxcB BHe Tejia xo3BHHa (pwc. 1). M3yneHHe 
noAoOHbix o6pa30BaHHH no3BOJiaeT npocJiejiHTb uejibiw paa Mop4>oreHeTHHecKHX peaKUHH, 


i* 
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Phc. 1. A6eppaHTHbie rayctopHH Ha cre6ne Cuscuta europaea. 


HH^yuHpyeMbix TOJibKo jiHiub opraHH3MOM napa3HTa, 
npaKTHHeCKH nOAHOCTbK) HCKAIOHHB npH 3TOM BAHfl- 
HHe co CTopoHbi xo35iHHa. BnepBbie Ha hhx oGpaTHA BHHMaHHe L. Koch (1880). Hmchho 
oh BBeji TepMHH «CTepHAbHaa raycTopHH» («sterile Haustorien») (Koch, 1880 : 50) ana 
oriHcaHHH Ha3BaHHbix Bbirne CTpyKTyp. OAHaxo HaM xaxeTca He BnoAHe KoppeKTHbiM 
AanbHeHinee HcnoAb30BaHne 3Toro TepMHHa npHMeHHTejibHO k raycTopnaM — cyryGo 
BereTaTHBHbiM o6pa30BaHH5iM, Tax xax oh yxce 3aHBT b oGjiacTH H3yHeHHH renepaTHBHbix 
CTpyKTyp. Ilo3TOMy Mbi npejyiaraeM TaKHe raycTopHH, HMeiomHe XBHbie otkaohchhh b 
CBOeM pa3BHTHH OT HOpMbI, Ha3bIBaTb a6eppaHTHbIMH. KpOMe TOFO, HeJlb3B He OTMeTHTb, 
hto Hepe^KO b JiHTepaType (EjieHeB, 1952) Ha3biBaiOT «cTepHAbHbiMH» oGmhho BecbMa 
cAaGo pa3BHTbie raycTopHH hobhahkh, npoHHxaioiJUHe b co6cTBeHHbiH opraHH3M npn 
nepenjieTeHHH ee cTeGjieii. Taxoe HcnoAb30BaHHe stoto TepMHHa HaM xaixeTca Taxxce 
Hey^anHbiM, Tax KaK HeAopa3BHTHe raycTOpHH y iiobhjihkh HaGmoflaeTca He TOJibKo b 
coGctbchhom opraHH3Me, ho h Hepe^Ko npw B3aHMOAencTBHH napa3HTa c HecneuncfjHH- 
HbiMH xo3HeBaMH. Mbi npeA/iaraeM b xanecTBe ochobhofo xpHTepna «cTepnAbHOCTH» 
(«a6eppaHTHocTH» b HauieM noHHMaHHH) BbiAeJiaTb cpeAy pa3BHTHH raycTopHH, a He 
cTeneHb aHaTOMHHecxon AHcfx^epeHUHauHH h, CAeAOBaTeAbHo, ypoBHH peaAH3auHH eio 
TpO(j)HHeCKOH ({tyHKllHH. 

Ha ocHOBaHHH AaHHbix, nojiyneHHbix npH H3yneHHH aHaTOMHHecxoro CTpoeHHA 30 Hbi 
KOHTaKTa Cuscuta europaea c pa3AHHHbiMH xo3neBaMH, a TaKxce npw paccMOTpeHHH 
CTpyKTypbi aGeppaHTHbix h HopMaJibHbix raycropHH eme y 5 bhaob hobhahk h b pe3yjib- 
TaTe npoBeAeHHbix b npnpoAe HaGAiOAeHHH Mbi npeAAaraeM, bcaca 3a EjieHeBbiM 
(1952), npouecc pa3BHTHB raycTopHH h ycTaHOBjieHH# Tpo(})HHecKOH cbb3h hobhahk c 
xo35ieBaMH pa3AejiHTb Ha 4 ctbahh, BnepBbie npezuioxceHHbie hm aah C. lehmanniana 
Bunge. 

1. C T a A H B nOATOTOBKH K npOHHKHOBeHHIO. 

3Ta CTaAHB HaHHHaeTCB c 3aKpyHHBaHHB ctcGah napa3HTa BOKpyr ctcGab hjih nepeuiKa 

AHCTa paCTeHH5I-X035IHHa. 

K oGpa30BaHHio raycTopHH noTeHunajibHO cnocoGHbi 
jiioGbie noGern noBHJiHKH, HaxoAflmnecfl b BereTaTHBHOH 
cj3a3e (ao UBeTeHHH). Oco6oe 3HaneHHe 3Aecb hmciot 
hhcto MexaHHnecKHe c})aKTOpbi, oGycjioBjiHBaiomHe acecT- 
KOCTb COnpHKOCHOBeHHB 0G0HX OpraHH3MOB. HaM HeOA‘ 
HOKpaTHO AOBOAHJiocb HaGAioAaTb b npnpoAe CAynan, 
KOTAa pa3JlHHHbie BHAbI nOBHJIHK oGBHBaJlH CTpyKTypbi, 
TeCHblH MexaHHHeCKHH KOHTBKT C KOTOpbIMH B CHAy TeX 
HAH HHbIX npHHHH GbIA HeB03M0XeH (CHAbHO OAHCTBeH- 
Hbie noGerw cbohx xo3aeB, AepHOBHHbi *ocok, pbiXAbie 
CKonAeHHB coGcTBeHHbix noGeroB h t. n.). Kax npaBH- 
AO, 3TO npHBOAHAO K (J)OpMHpOBaHHK) aGeppaHTHbix HAH 
ace HeAOpa3BHTbix raycTopnn. 

Eme Pierce (1894) b cepnn HCKAiOHHTeAbHo hhtc- 
pecHbix 3xcnepHMeHTOB TaKxce noKa3aA BaacHocTb Mexa- 
HHHecKoro B3aHMOAencTBHB napa3HTa h xo 3 AHHa. Oh 
H cxyccTBeHHO Hapyiuan KOHTaKT MexAy ctcGabmh no- 
bhahkh h pacTeHHeM-xo3BHHOM Ha HanaAbHbix 3Tanax 
C{)OpMHpOBaHH5I 3aBHTKa, HTO npHBOAHAO K pa3BHTHK) 
aGeppaHTHbix raycTOpHH. KpoMe tofo, oh oGpaTHA bhh- 


Phc. 2. Cuscuta europaea Ha CTe6jie Salix sp. 
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Phc. 3. rionepeHHbiH cpe3 aOeppaHTHOH raycTopHH Cuscuta colorans. 

Kn — KJieTKH kopoboh napeHXHMbi, TpaHC^opMupyioiiiHecs b raycTopmo; nn — npoBonfluiHH nynoic: ck — ceKpeTopHbie 
mieTKH; C3 — cyOanunepMa; s — anwnepMa. Macurra6Ha* /iHHeifica — 100 mkm. 


MaHHe Ha oco6oe 3HaneHHe cJ)opMbi 3aKpynHBaHHfl Tejia napa3HTa BOKpyr opraHa xo35iHHa. 
HopMajibHbie raycTopHH MoryT pa3BHBaTbca mribKO b CAynae o6pa30BaHHa nAOTHbix KOJieu 
napa3HTa, opneHTHpoBaHHbix noA KOHTpoJieM reoTpormnecKOH peaKUHH b iiaockocth, 
noHTH nepneHflHKyjiflpHOH och ctcOaa xo3flHHa (pHC. 2). 

npH6jiH3HTejibHO nepe3 10 — 12 h nocjie ycTaHOBAeHHA nAOTHoro KOHTaKTa MeacAy 
napa3HTOM h xo3bhhom npoHcxoAflT HeoOpaTHMbie H3MeHeHHH noKpoBHbix TKaHew o6ohx 
pacTeHHH b 30He B3aHMOfleHCTBH«. B KJieTKax anHAepMbi napa3HTa, no-BHAHMOMy, CHJibHO 
B03pacTaeT TypropHoe AaBJieHHe, hto npHBOAHT k yBeAHHeHHio hx o6i>eMa. CpeAHHHbie 
njiacTHHKH h KyTHKyjia pa3pyniaioTC5i, h kactkh otxoaat Apyr ot Apyra, npHo6peTaa 
cc|)epHHecKyK) cfiopMy (Ta6;i. I, 4a). PaccMaTpHBaa c noMombio Jiynbi aOeppaHTHbie 
raycTopHH, HaxoAfliUHeca Ha stoh ct3Ahh pa3BHTH$i, MoacHO 3aMeTHTb, hto hx noKpOBHaa 
TKaHb HMeeT OaxpoMHaTbiH bha; KpoMe Toro, Hacro 6biBaioT 3aMeTHbi KanjiH xchakocth, 
BbiAejiaiomHeca bo bhouhiok) cpeAy no MeacKAeTHHKaM h nepe3 AHiuHBiiJHecfl KyTHKyAbi 
KJieTOHHbie CTeHKH. 

3nHAepMa xo3HHHa Ha ctbahh iioafotobkh Taxxce noABepraeTca 3HaHHTejibHOH TpaHC- 
(})opMauHH. Ee kjictkh, HanpoTHB, TepaioT Typrop, bcacactbhc Hero hx npoTon/iacTbi 
OKHMaiOTCH. 3TO npHBOAHT B KOHCHHOM CHCTe K c})OpMHpOBaHHIO MOKKJieTHHKOB, B 
KOTopbie 6yAeT npoHHKaTb raycTopHB napa3HTa. 

OAHOBpeMeHHo c npeo6pa30BaHHeM noKpoBOB hobhahkh HaHHHaeTca pocT pacTaace- 
hhcm oObiHHO yace HMeiomnxca 3 — 7 caocb kjictok nepBHHHOH Kopbi ee ctcOab. Hx 
AHHeHHbie pa3Mepbi b paAHajibHOM HanpaBJieHHH b 3peAOH raycTopHH Moryr B03pacTH b 
HecKOAbKo pa3 no cpaBHeHHio c hcxoahwm coctohhhcm b ochobhom 3a cneT o6pa30BaHH» 
KpynHOH ueHTpaAbHOH BaxyoAH. Han6oAee CHAbHO pacTHrn baiotca 1— 2 HapyacHbix caob 
KA eTOK, KOTopbie Ha AaAbHenuiHx 3Tanax pocTa coxpaHflioT CBoe anHKaAbHoe noAoaceHHe, 
CTaHOBflCb AHAHpyiOmHMH KACTK3MH TayCTOpHH. OcoGeHHO XOpOUIO 3TO BHAHO npH 
paccMOTpeHHH pa3BHTHH aOeppaHTHbix raycTopHH (pnc. 3—5; Ta6A. I, 2, II, la , 6). 
JleAeHHe kactok ctc6ab napa3HTa b 30He o6pa30BaHH« raycTopHH nponcxoAHT oObiHHO 
Ha nocAeAyioiunx (2, 3 h 4-h) ct3ahbx pocTa, xoraa 0Ha yace BHeApnAacb b xo3*HHa. 
TaxHM o6pa30M, raycTopna npnoOpeTaeT kohchhwh pocT, 3aBHc«mHH ot hhcab caocb 
KAeTOK kopoboh napeHXHMbi ctc6aa, ynacTByioiuHx b ee o6pa30BaHHH. 

Ha Haui b3taaa, hmchho Ha 3 tom 3Tane pa3BHTH» raycTopHH Han6oAee KOHTpacTHO 
npoflBAJiiOTca ee otahhha ot thhhhhoh cTpyKTypbi npHAaTOHHoro xopmi. 
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Phc. 4. rionepeHHbiH cpe3 a6eppaHTHOH raycTopHH Cuscuta europaea. 
06o3HaMeHH« Te xe, hto m Ha phc. 3. Maciirra6Haji JiHHefiKa — 100 mkm. 


AHaTOMH^ecKoe CTpoeHHe CTeOna y mhoihhx bhaob noBHJiHK AOBOAbHO cwjibHO pa3AH- 
naeTca (Mirande, 1900; UaTypaH, 3anaH, 1956; Mcahkah, XaHA*aH, 1968), hto, 
ecTecTBeHHO, HaKAaAbiBaeT OTnenaTOK Ha xapaKTep (f)opMHpoBaHHfl raycTopHH. Tax, y 
C. coloratis (Monogyna ) TpaHcc}>opMauHH b raycTopwio noABepraiOTca 6 cjioeB kjictok 
KopoBow napeHXHMbl, neacaiiiHe noA 2 caoamh 6 ojiee mcakhx cy63nnaepMajibHbix kjictok, 
HepexiKO ^HcJxfiepeHUHpyiomHxca b KonneHXHMy (pwc. 3). Y C. europaea (Cuscuta ) — 
7—10 Hapy)KHbix cjioeB (pnc. 4; Ta6ji. I, 2). Eonee cnoxHaa KapTHHa HaGmoAaeTca y 
npeflCTaBHTejien noApoAa Grammica — C. cesatiana h C. campestris (pHc. 5). Y sthx 
BHAOB KJieTKH SnHAepMbl H AOKailJHH nOA HeH 1 CAOH 60 Aee KpynHbIX KJieTOK Kopbl c 
HeCKOJlbKO yTOAUHeHHblMH CTCHKaMH (rHnOAepMa) 33MeTHbIM H3MCHCHHHM He nOABepra- 
lOTca. Poct raycTopHH HAeT 3a cneT 2 — 3 cjioeB kjictok xopbi, HaxoAflmHxca MexAy 

THFlOAepMOH H KOAbUOM CAH3CBbIX XOAOB. 

Ecah Ha nonepeHHbix cpe3ax ctc6aa y H3yneHHbix hbmh bhaob hobhahk npOBecTH 
conocTaBAeHHe hhcab caocb kactok, TpaHC^opMHpyiomHxca b raycTopHio, c hhcaom caocb 
KA eTOK KOpOBOH napeHXHMbl, AOKamHX Ha npOTHBOnOAO)KHOH CTOpOHe HX CTeOAA, TO 
otahhha SyAyT He3HaHHTeAbHbi: Bcero 2 —3 CAOB. Y C. colorans h C. europaea nponc- 
xoaht yBeAHHeHHe b CTOpoHy raycTopHH, a y C. cesatiana h C. campestris , HanpoTHB, b 
o6pa30BaHHH raycTopHH npHHHMaiOT ynacTHe He Bee noTeHunaAbHO cnocoGHbie caoh 
KA eTOK KOpbl. IloSTOMy MbI H ACABCM BbIBOA O TOM, HTO npH Cj)OpMHpOBaHHH rayCTOpHH 
npoueccbi pacTHaceHHH kactok npeoOnaAaioT HaA nenemizM, h, CAeAOBaTeAbHo, ot HHCAa 
KAeTOK KOpOBOH napeHXHMbl CTeOAH nOBHAHKH, nOABepraiOLUHXCH TpaHC(J)OpMaUHH, 3aBH- 
CHT HHCAO KAeTOK 3HAO(})HTHOH CHCTCMbl napa3HTa B TCAe X03AHHB. 
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Phc. 5. FIonepeHHbJH cpe3 a6eppaHTHOH raycTopHH Cuscuta cesatiana. 
an — rwnoflepMa. OcTajibHbie o6o3HaweHHs Te xe, wto h Ha piic. 3. MaciiiTa6Haa JiHHeHKa — 100 mkm. 


flOCTaTOHHO HHTeHCHBHbie JjeJieHHH KJieTOK KOpOBOH napeHXHMbl CTe6jIH nOBHJIHKH Ha 
HanajibHbix CTajmax pa3BHTHa raycTopHH OTMenajiH Pierce (1893) y Cuscuta americana , 
Thompson (1925) y C. reflexa Roxb., Lee h Lee (1989) y Cuscuta australis. H 3 

npHBefleHHblX 3THMH aBTOpaMH pHCyHKOB H OnweaHHH XOpOUIO BHflHO, HTO B xoae 3THX 
aejieHHH jiHiHb yBejiHHHBaeTca KOJirmecTBO kjictok 6a3ajibHOH nacTH 6yaymeH raycTopHH, 
Heo6xo;iHMbix b flajibHeiiiueM jura (JjopMHpOBaHHfl 3hjioc})hthoh cwcTeMbi h oco6eHHo 
ycTaHOBjieHna TpocJwHecKow cba3h Meaqiy napa3HTOM w xo3hhhom. 06pa30BaHHa ace 
anHKajibHOH MepHCTeMbi, KOTopas Monna 6bi 4)yHKUHOHHpoBaTb Ha nocjie^yjomnx CTajmax 
pa3BHTHa raycTopHH b TxaHflx xo35MHa, Bee paBHO He npoHcxojjHT, w jiajibHeHiiiHe 3Tanbi 
ee pocTa conocTaBHMbi c onHcaHHbiMH HaMH juul paccMaTpHBaeMbix b HacToameH cTaTbe 
BHflOB Cuscuta. 

2. CTa^Ha npOHHKHOBeHHH. 

Ha 3toh cTa^HH npoHexoflHT BHe^peHMe raycTopHH napa3HTa b tkbhh pacTeHHfl-xo3fl- 
HHa. npH 3tom KJieTKH KOpOBOH napeHXHMbl noBHjiHKH, o6pa3yiomHe raycTopHio, eme 
6ojibiije pacTATHBaioTCH h npopbmaioT co6cTBeHHbie cyGanH^epMajibHbie cjioh hjih rano- 
aepMy (y bhjiob, HMeioiunx hx), snH^epMy, KOTopbie BnocjieacTBHH nacTHHHo o6jiHTepH- 
pyioTca (Ta6ji. I, 46) hjih npeBpamaiOTca b HapyacHbiH BajiHK ( Monogyna ) (pwc. 6). 

B nepHoa npoHHKHOBeHHM b BereiaTHBHoe Teno xo3«HHa raycTopwa ABJiaeTca BecbM-a 
KOMnaKTHbiM o6pa30BaHHeM. CoBOKynHOCTb ee kjictok npejicTaBJiaeT co6oh cacaTbin c 
6okob yceneHHbiH KOHyc (Ta6ji. II, 2), KOTopbm Hanoao6He KJiHHa pa3jjBHraeT kjictkh 
3nwjaepMbi nopaaceHHoro pacreHHfl (Ta6ji. I, 7). Pa3pyuieHHH mjih jiH3Hca KJieTOK noKpoB- 
Hbix h japyrwx TKaHen, Haxojiamwxca Ha nyTH raycTopHH, o6biHHo He npoHcxo^HT. 
McicnioHeHHe cocTaBJiaeT He6ojibLHaH rpynna kjictok snHjxepMbi Ha nepH(})epHH 30Hbi 
npOHHKHOBeHHS, KOTopaa nojuxaBJieHHeM Maccbi BHeapfliomHxca KJieTOK raycTopHH MoaceT 
oKa3aTbca BTAHyTOH BHyTpb Tejia xo3»HHa h BnocjiejiCTBHH o6jiHTepnpoBaTb. 

BbiacHeHHio MexaHH3Ma npoHHKHOBeHHfl kjictok napa3HTa b nyacoil opraHH3M nocBfl- 
meHO mhofo SKcnepHMeHTajibHbix h o630pHbix pa6oT (EjieHeB, 1952; Kuijt, 1977; Tripodi, 
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Phc. 6. ynacTOK CTe6nji Cuscuta bucharica. 

11 — BdJiHKi z — raycTOpiis. 


1970; Tsivion, 1978a; Gupta, Singh, 1983; Lee, Lee, 1989, h jap.). 
Eo/ibuiHHCTBO aBTopoB noJiaraeT, hto BTopxeHHe raycTopHH hobhjih- 
kh b Tejio xo3BHHa oGecneHHBaeTCB coneTaHHeM MexaHnnecKoro h 
c})epMeHTaTHBHoro B03iiencTBH5i. O^HaKO HexoTopwe HccjiejiOBaTejiH, 
Ha Ham B3rjiBjt, npwjaaiOT Hpe3MepHoe 3HaneHHe cj)H3HonorHHecKHM 
(})aKTOpaM B3aHMO,aeHCTBHB napa3HTa C X03BHH0M Ha 3TOH CTajIHH 
pa3BHTH» raycTopHH. Tax, HanpHMep, EneHeB (1952) CHHTaeT, hto 
npoHHKHOBeHHe oGycjioBJiHBaeTca ycTaHOBjieHneM ocmothhcckoto 
B3aHMOfleHCTBH« Mexjiy KJieTKaMH o6ohx napTHepoB CHCTeMbi napa- 
3 HT — X03BHH b 3one KOHTaKTa. 3thm xe oh oG^hchhct noKa3aHHyio 
HM B 3KCnepHMeHTe HeB03MOXHOCTb npOHHKHOBeHHB raycTopHH 
noBHJiHKH JleMaHa nepe3 HexoTopbie HcxyccTBeHHbie MaTepwa/ibi 
(kojuioahh, GyMara). noJiyneHHbie hbmh aaHHbie no cTpyxType aGep- 
paHTHbix raycTopHH, npHBeaeHHbie jiajiee, a Taxxe xopomo H3BecT- 
Hbie npHMepbi npoxox^eHHB raycTopHH mhothx bhjiob noBmiHK 
Hepe3 cjioh MepTBbix KJieTOK noKpoBHbix TKaHew (npo6itn), HMeiomne 
y mhothx pacTeHHH-xo35ieB 3HaHHTejibHyio TOJimwHy, CBHjjeTejibCTBy- 
ioT, Ha Ham B3num, o noTeHunajibHOH cnoco6HocTH napa3HTa oGec- 
nenHBaTb npOHHKHOBeHHe h HanajibHbie 3Tanbi pocTa raycTopHH 
aBTOHOMHO 3a cneT coGcTBemibix pecypcoB. 

Poct raycTopHH HjjeT .uoBOjibHo GbicTpo h 3aTparHBaeT 3HaHHTejibHoe hhcjio kjictok. 
MexaHH3Mbi npoTexaHHB 3thx npoueccoB H3yneHbi BecbMa cjiaGo. Mbi oGpaTHjin bhhmb- 
HHe na HajiHHHe b KJieTKax nepBHHHOH xopbi ctcGjih y C. europaea h Bcex upyrnx 
H3yHeHHblX HaMH BHflOB nOBHJIHK 06pa30BaHHH, aKTHBHO npeJlOMJlBlOIJUHX CBeT npn 
paccMOTpeHHH hx Ha CBeToonTHHecxoM ypoBHe. PeaxuHB Ha KpaxMaji, npoBeaeHHaa c 
noMombio peaxTHBa JKJ b bouhoh cpeue Ha cpe3ax, caenaHHbix c xHBoro MaTepnana, uajia 
no/ioxHTejibHbie pe3yjibTaTbi. ripw n3yneHHH sthx dpyKTyp c noMombio C3M Ha cxojiax 
BereTaTHBHbix opraHOB C. europaea BbiacHHJiocb, hto ohh hmoot c{)opMy (TaGji. I, 3a , 6 ), 
CBOHCTBeHHyiO KpaXMaJlbHblM 3epHaM MHOTHX paCTeHHH H3 TpyGKOUBeTHbIX (HanpHMep, 
KapTO(})ejiB), h HaxoziBTCH no OAHOMy b njiacTHjje. 

PacnpeaejieHHe 3epeH xpaxMajia b KJieTKax xopoBOH napeHXHMbi ctcGjih napa3HTa 
npaxTHHecKH paBHOMepHO, ho nacTo HapymaeTca npn cfjopMHpoBaHHH raycTopHH b 30He 
KOHTaKTa c X03AHH0M. Ha TaGji. I, 2 npeucTaBJieH ckoji CTepHjibHOH raycTopHH C. euro¬ 
paea , npH paccMOTpeHHH KOTOpOrO BHJJHO, HTO KOJIHHeCTBO 3epeH KpaXMaJia B KJieTKaX 
raycTopHH coxpamaeTCfl no Mepe yBejiHneHHfl hx oGieMa BCJieacTBne pocTa pacTaxeHHeM. 
no HarneMy mhchhio, ;ienojiHMepH3auHH KpaxMajia c o6pa30BaHHeM ocMOTHHecKH aKTHB- 
HblX paCTBOpHMblX CaxapOB MOXeT GbITb OflHHM H3 OCHOBHbIX 4>aKTOpOB, BbI3bIBaiOIIXHX 
yBejiHHeHne TypropHoro aaBJieHHfl b KJieTKax raycTopHH, KOTopoe b cbokd onepeub h 
npHBOAHT k peajiH3auHH npoueccoB noarcnroBKH h npoHHKHOBeHHH raycTopnn napa3HTa 
B OpraHH3M X03BHHa. B £ecj)HHHTHBHbIX HOpMaJlbHO pa3BHTbIX TayCTOpHBX HHCJIO KpaX- 
MajibHbix 3epeH MoxeT BapbHpoBaTb b mHpoKnx npeuejiax, BnjioTb j\o nojmoro OTcyTCTBHB. 
Bo3moxho, hto peaKUHH nojiHMepH3auHH — uenojiHMepH3auHH caxapoB wrpaiOT onpeue- 
jieHHyio pojib b perynflUHH nocTynjieHHfl nHTaTenbHbix BemecTB ot xo3«HHa k napa3HTy. 

HHTepecHO, hto xpaxMaji cBOHCTBeH KJieTKaM raycTopHH h jtpyrHx napa3HTHHecKnx 
pacTeHHH. Mbi HaGjiKxaajin xpaxMajibHbie 3epHa b KJieTKax 30Hbi KOHTaKTa c xo3BeBaMH y 
Melampyrum nemorosum L., 3. C. TepexnH (1988) otmcthji HajiHHHe KpaxMajia b 
raycTopnax 3apa3nxoBbix, H. C. Weber h M. Hildenbrand (1978) — b raycTopwax Con- 
sjera rheedii Gmel. ( Opiliaceae ), J. Condon h J. Kuijt (1994) — y Ileostylus micranthus 
(Loranthaceae ). 
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3. CTaflHH pa3pacTaHHfl. 

Ha stoh CTaAHH KJieTKH raycTopHH ycTpeMJiaioTCH b my6b nopaxceHHoro opraHa 
X03BHHa, 3HaHHTeJlbHO yBeJIHHHBaflCb B flJIHHy 3a CMeT paCTBXeHHfl. 

M3 Bcew Maccbi icneTOK raycTopHH 3aecb HanGojiee BbwejiHiOTCB JiH^npyiomHe, HMeio- 
mwe, KaK npaBHjio, HaH6ojibiuee oTHomeHne jyiHHbi k luhphhc, KpynHbie a;xpa b anHKajib- 
hoh oGiiacTH h nacTo HanoMHHaiomHe no c})opMe rnc})bi rpn6a (Ta6ji. II, 3 ), a Taxxce 
KJieTKH, 3aHHMaiomHe b Hen ixeHTpajibHoe nojioxceHHe, H3 kotophx BnocjieacTBHH 6y^yT 
jUHfxfjepeHUHpoBaTbca 3JieMeHTbi KCHJieMbi. Ohh hmciot poBHbie paanajibHbie ctchkh, 
Hepewo nepHKJiHHajibHO .aejiHTCfl h nocTeneHHo npHo6peTaioT npo3eHXHMHbin xapaKTep. 

B kopoboh napeHXHMe cTe6jia noBHJiHKH pajxoM c 6 a3aJibHOH nacTbio pacTyuiew 
raycTopHH HHTeHCHcJiHUHpyioTCH flejieHHa kjictok. CoBepineHHO OHeBHflHO, hto hh ohh 
caMH, hh hx npoH3BO^Hbie yxce He cnoco6Hbi noBJinaTb Ha xapaKTep pa3BHBaiomeHCfl 
3HJXO(j)HTHOH CHCTCMbl B Tejie X0351HHa. BepOflTHO, 3TOT KJieTOHHblH MaTepHaJl HCnOJIb3y- 
eTCB b penapaTHBHbix h HHTerpauHOHHbix npoueccax b 30He KOHTaKTa napa3HTa c 
X03BHH0M. 

rioKa ocTaiOTca HeBbiacHeHHbiMH MexaHH3Mbi, oGecneHHBaiomHe HanpaBJieHHbin pocT 
raycTopHH. Pa3JiHHHbie HccneflOBaTejiH BbicKa3biBaiOT Heo^HHaKOBbie cyxcjxeHHa no jxaHHO- 
My Bonpocy, Bbiaejiaa b KanecTBe rnaBeHCTByiomHX cfcaKTopoB rpaaneHTbi KaKHX-Jin6o 
nHTaTejibHbix BeiuecTB, Bojibi, ropMOHOB hjih reoTponHHecKHe peaKUHH. 

Mbi He npoBOAHjiH cneunajibHbix SKcnepnMeHTajibHbix pa6oT no stoh TeMe, oflHaKO 
Ha ocHOBaHHH HMeiomHxca y Hac HeKOTopbix aaHHbix MoxceM npejxnoJioxcHTb, hto pocT 
nHAHpyiomHx KjieTOK b opraHH3Me xo3HHHa ocymecTBJiaeTca no rpajiHeHTy KOHueHTpauHH 
BOUbi, h coBepmeHHO cornacHbi c mhchhcm HccjiejioBaTejieH (Bhattcharyya, Datta, 1972), 
oTpHuaiomHx pojib reoTponHHecKHX peaxuHH Ha stoh CTaann. TaK, b hbcthocth, 
jiHjxnpyiomHe KJieTKH raycTopHH jxeMOHCTpnpyiOT yzxHBHTeJibHO neTKyio npocTpaHCTBeH- 
Hyio opneHTauHio no OTHOineHHjo k KCHJieMe b CTe6jie xo3bhhb c nynxoBbiM cTpoeHHeM 
npoBO^meH CHCTeMbi. 

Ha nocne^HHX STanax CTajiHH pa3pacTaHH$i h oco6chho Ha CTajiHH co3peBaHHa Ha 
nepBbin nnaH BbixoaaT cjxaKTopbi cneuncJxHHHOCTH bo B3aHMO^encTBHH c xo3aeBaMH. 
HajibHeniiJHH pocT h ycTaHOBjieHHe KOHTaKTa c npoBo^men chctcmoh xo3BHHa onpe^e- 
jiaioTca oco6eHHOCT»MH aHaTOMHnecKoro CTpoeHHB ero opraHa, b KOTopbiH ocymecTBjia- 
eTCB npOHHKHOBeHHe, a, B03M0XCH0, TaK)Ke 6HOXHMHHeCKHMH H C})H3HOJIOrHHeCKHMH 
napaMeTpaMH CKJiaabiBaioiJueHCfl CHCTeMbi napa3 HT—xo3bhh. 

4. C T ajj H 51 C03peBaHHB. 

HeTKyio rpaHHuy Mexcay CTa^HBMH pa3pacTaHH» h co3peBaHHH npoBecTH hcbo3moxcho. 
Pa3BHTHe 3HJlOCj)HTHOH CHCTeMbi B TeJie nopaXCeHHOrO paCTeHHB npOHCXOAHT flOBOJlbHO 
6 biCTpo (36—48 h). napajiJienbHo c nocjie^HHMH STanaMH pocTa HanHHaeTCB flHc}x£>epeH- 
UHpOBKa npOBOflfllUHX 3JieMeHTOB, yCTaHaBJlHBaiOUlHX BnOCJiejJCTBHH TpO(})HHeCKyiO CB513b 
b CHCTeMe napa3 HT—xo3bhh. 

raycTOpHB npezicTaBnaeT co6oh opraH orpaHHHeHHoro pocTa, nocKOJibxy He HMeeT 
co6ctbchhoh MepHCTeMbi. 3 to HaKjiajibiBaeT onpejxejieHHbin OTnenaTOK Ha xapaKTep 
B3aHMOOTHouieHHH noBHjiHK co cbohmh xo3HeBaMH. Bn^bi, .ujih KOTopbix xapaKTepeH 
LUHpOKHH Kpyr X03«eB, CnOCo6HbI BHejIpBTbCB B paCTeHHH C CaMOH pa3H006pa3H0H 
aHaTOMHHeCKOH CTpyKTypOH. O^HaKO BbICOKOflHCf)C|3epeHUHpOBaHHbie KOHTaKTbl C npOBO- 
CHCTeMOH OTMenaioTca ^ajieKO He bo Bcex cnynaxx. PacTymaii raycTopHH TOBonbHO 
nacTo BCTpenaeT Ha cBoeM nyTH MexaHHnecKHe nperpajibi b BHixe Konbua CKJiepeHXHMbi 
nepHUHKJiHHecKoro npOHexoxcAeHHB, o^peBecHeBineH nepBHHHOH (}).no3Mbi, CKJiepeHXHM- 
hoh oGiaraziKH nyHKOB h nponnx CTpyKTyp, npenBTCTByKDmnx npo^BHXceHHio jiH^npyiouinx 
KjieTOK k npoBo^men CHCTeMe xo3HHHa. B stom cjiynae raycTopHH npexpamaeT pocT h 
nepexo^HT k co3peBaHHio b Tex TKaHax, ^o KOTopbix 6bijio bo3moxcho pa3pacTaHHe. 

Oco6oe 3HaneHHe HMeeT THn opraHH3auHH npOBo^Bmen CHCTeMbi — KOJibueBOH hjih 
nyHKOBbiH. IIpH KOJibixeBOM pacnojioxceHHH npoBojiaiuHx TKaHen b cTe6jie 6jiaroaapji 
HHCTO MexaHHHeCKHM B3aHMO^eHCTBHHM C UHJTHHflpOM JIHTHHCjXHUHpOBaHHOH KCHJieMbi 
(JjopMHpyeTca Tax Ha3biBaeMaa T-o6pa3Haa CTpyKTypa raycTopHH (BHUHMaa b ^iockocth 
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Phc. 7. CxeMa npoHHKHOBeHHa raycTopHH Cuscuta europaea b cTeOenb cneuH(J)HHHoro xo3«HHa. 

^ — raycTopHH; k — KaM6Hfi; Kn — xopoBasi napeHXMMa; kc — KCHJieMa; cn — CTe6ejib napa3MTa; cx — CTe6e.rib xo3siHHa; 

<f) — (J)J103Ma. 

Ha nonepenHOM cpe3e), npencTaBJisuomaii co6oh b o6i>eMe CTepxenb c CHjibHO pacuinpeH- 
HblM Ha KOHUe BOrHYTblM JJHCKOM (pHC. 7). 3t0 npOHCXOflHT 6jiarOJjap5I TOMy, HTO 
jiHAHpyiomHe h cjieayiomne 3a hhmh KjieTKH raycTopHH, cTOJiKHyBLuncb c uhjihhjipom 
KCH jieMbi, MeHJHOT HanpaBJieHHe pocTa Ha 90° h ruiOTHo npHXHMaioTCfl k HeMy cbohmh 
B bITflHyTbIMH paaHajlbHblMH CTeHKaMH. OAHaKO yHHTblBaa, HTO KJieTOHHblH MaTepwaJI 
orpaHHneH, 3HaHHTejibHoro pa3pacraHHH raycTopHH b ctopohm He nponcxojiHT. 

B cjiynae nyHKOBoro CTpoeHHH jiHjwpyiomHe kjictkh, He BCTpeTHB Ha cbocm nyTH 
njiOTHoro UHjiHH^pa KCHjieMbi xo3HHHa, ycTpeMjunoTca no cep^ueBHHHOMy Jiyny, npopbi- 
BaioT cep^ueBHHy h Hepe^Ko nojjxojWT jiaxie k npoBoaamHM nynxaM, pacnojioxeHHbiM Ha 
npoTHBonojioxcHOH dopoHe CTe6ji«, npHHHMaa c})opMy KjiHHa hjih Beepa. 

Poct o6ohx onwcaHHbix THnoB raycTopHH 6bicipo npexpamaeTCfl no Mepe pacxojjo- 
BaHHfl KJieTOHHoro MaTepwajia, h aajiee HanHHaeTca jmcfxJjepeHUHauHfl npOBOjiflinnx 
3JieMeHTOB. 

OGbiHHo nonaraioT, hto CTeneHb jjH(|>c})epeHUHaiiHH KCHjieMbi b raycTopHH 3aBHCHT ot 
KOHT aKTa ee kjictok c npoBOflamen chctcmoh xo3»HHa (Tsivion, 1978b) h CTajmn 
pa3BHTHH raycTopHH (Thompson, 1925). flencTBHTejibHO, cocy^bi KCHjieMbi flH({)4)epeHUH- 
pyioTca b a6eppaHTHbix, hjih BpacTaioinnx b co6cTBeHHoe BereiaTHBHoe Tejio raycTOpnax. 
Ho HyXCHO HMeTb B BHJiy, HTO npOBOflfllllHe 3JieMeHTbI KCHjieMbi B raycTopHH o6pa3yiOT 
o6H3aTejibHbiH HenpepbiBHbiH KomaKT TOJibKo c kchjicmoh co6cTBeHHoro ctc6jih. C stoto 
HaHHHaeTCH npouecc jiHcJxtjepeHUHauHH npoBojwmen CHCTeMbi raycTopHH, KOTOpbin Ha 
paccMaTpHBaeMOM 3Tane npoTexaeT 6a3HneiajibHo h He3aBHCHMO ot xo3HHHa (Tsivion, 
1978b). YcTaHOBJieHHe KOHTaKTa TpaxeajibHbix 3JieMeHTOB raycTopHH c kchjicmoh xo3HHHa 
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onpeaejifleTCH yxe mhohimh cJ)aKTopaMH h moxcct H3MeHHTbC5i b 3aBHCHMocTH ot cneun- 
c})hkh CKjia^biBaiomeHCH cHCTeMbi napa3HT— xo3hhh. Y. Tsivion (1978b) CHHTaeT, hto sto 
npOHCXO^HT nOA B03UeHCTBHeM UHTOKHHHHOB X03HHHa nOCJie Toro, KaK JIHJWpyiOLUHe 
KJieTKH bxouht b conpHKOCHOBeHHe c npoBOUfliUHMH nyMKaMH nopaxeHHoro opraHa. Jinx 
nOBHJIHKOBbIX, KaK H UJ15I 60 JlbLLlHHCTBa UpyrHX paCTCHHH-napa3HTOB, aOKa3aHO HaJIHHHe 
b HopMajibHO pa3BHTOH raycTopHH HenpepbiBHOH cbh3h KcmieMbi napa3HTa h xo35WHa 
(Kuijt, Toth, 1976; Kuijt, 1977; Tsivion, 1978b). OjmaKO, H3ynaH 3 ohm KOHTaKTOB Cuscuta 
europaea c pa3JiHHHbiMH BH^aMH pacTeHHH, hmcioiuhmh nyHKOBoe cTpoeHHe npoBOflaiuen 
CHCTeMbi hjih MexaHHHecKHe nperpaabi, Mbi HeojomoKpaTHo Ha6jiio ( aajiH HajiHHne ancjxjie- 
peHUHpoBaHHbix TpaxeanbHbix sjicmchtob b raycTopHH 6e3 ycTaHOBJieHHfl HenocpeacTBeH- 
hofo KOHTaKTa c cocyaaMH xo35WHa (Ta6ji. II, 4). Ha Ham B3rji5iu, 3to roBopHT o tom, hto 
y MHOrHX nOBHJIHKOBbIX B 3BOJ110UHH peaJTH3yeTCH OCo6a5I CTpaTerHfl B3aHMOOTHOlJLieHHH, 
no3BOJiHioma^ uaxe b cjiynae HecneuncjiHHecKoro KOHTaKTa noHTH Bceraa nojiynnTb 
KaKoe-TO KOJiHHecTBo Bojibi h pacTBopeHHbix b Hew MHHepanbHbix BemecTB 3a cneT 
6ojibmero no cpaBHeHHio c KJieTKaMH xo3HHHa ocMOTHHecKoro noTeHunajia kjictok 
raycTopHH, cbohctbchhofo, no-BHUHMOMy, BceM napa3HTHHecKHM pacTeHHHM (JlnjiHeHin- 
TepH, 1934; PaxHMOB, 1967, h up.). KpoMe tofo, nouoGHbin MexaHH3M KaxceTcn Bnojme 
pa3yMHbiM h npH ycTaHOBJieHHH HenpepbiBHoro TpaxeanbHoro KOHTaKTa, TaK KaK no3BO- 
JlfleT CymeCTBeHHO HHTeHCH(t)HUHpOBaTb TpOCjlHKy nOBHJIHKH. 

OpraHHHecKHe BemecTBa nocTynaioT b opraHH3M napa3HTa no cjia6o cneuHajiH3npo- 
BaHHbiM KJieTKaM raycTopHH, He HMeiomHM HHnero o6mero co CTpyKTypon hjichhkob 
CHTOBHJJHblX Tpy6oK UBCTKOBblX pacTeHHH (Kuijt, Toth, 1976). KoHTaKT C Cj)J103MOH 
xo3HHHa ycTaHaBJiHBaiOT jiH^MpyiomHe hjih GjinxHne k hhm KJieTKH raycTopHH, nocjie Toro 
KaK ohh ycTaHOBHjiH KOHTaKT c KCHJieMOH. IlpH 3tom ohh o6pa3yiOT najibueo6pa3Hbie 
BbipOCTbl, 06xBaTbIBaK)mHe CHTOBHJlHbie Tpy6KH X03HHH3 (Ta6jl. II, 3), H npeBpamaiOTCH 
b «KJieTKH KOHTaKTa», cTpyKTypa KOTopbix xopomo H3yneHa I. Dorr (1972, 1973). 
Ilnomajtb njia3MajieMMbi tbkhx kjictok yBejiHHHBaeTCH, H3MeHneTCH CTpyKTypa unTonjia3- 
Mbi, HCHe3aiOT Hjipo h TOHonjiacT, noHBJiHioTCH cneunajiH3HpoBaHHbie 6ejiKOBbie cjwjiaMeH- 
Tbi (Dorr, 1973). HanpaBJieHne ancficjiepeHUHauHH sthx kjictok onenb HanoMHHaeT 
TaKOBoe npn o6pa30BaHHH chtobhahmx sjicmchtob, ojmaKO Ha KOHeHHbix ero 3Tanax 
Bceraa OTcyTCTByioT cnTOBHUHbie njiacTHHKH h Kajuio3a. KaK nojiaraeT A. JI. KypcaHOB 
(1976), nocTynjieHHe caxapoB b kjictkh KOHTaKTa ocymecTBJineTCH naccHBHO, nyTeM 
o6jierHeHHOH UHc|x})y3HH no rpaaneHTy KOHueHTpaunn TpaHcnopTHpyeMbix coejtHHeHHH. 

HaM HHKorna He npnxouHJiocb Ha6jnoaaTb hctkoh cneuncJiHHecKOH opneHTaunn 
jiH^HpyiomHx KJieTOK raycTopHH no othohjchhio k cjiJiosMe xo3flHHa. llosTOMy b 6ojib- 
mHHCTBe cjiynaeB ycTaHOBJieHHe KOHTaKTa c ero cHTOBHUHbiMH sjieMeHTaMH bo3moxho, 
Ha Ham B3rjiflu, TOJibKo nocjie Toro, KaK kjictkh raycTopHH, pearnpya Ha H3MeHeHHe 
BOjiHoro noTeHunana, «Haxo ( aBT» KCHJieMy h yxe 3aTeM bxouht b conpHKOCHOBeHHe c 
HaxOUfllJUHMHCfl pHJtOM 3JieMeHTaMH cj)JI03MbI. 

llepeMemeHHe H3 opraHH3Ma xo35MHa b opraHH3M napa3HTa boum, MHHepajibHbix h 
opraHHnecKHx BemecTB ocyiuecTBjuieTCfl no rpaaneHTy hx KOHueHTpaunn h, cjieaoBaTejibHO, 
5iBJi5ieTCH jtH(J)^)y3HOHHbiM npoueccoM, KOTOpbiii MoaceT 6biTb onHcaH ypaBHeHHeM Ohkb: 


dQ 

(it 


= -D - A - 


dC 
dx ’ 


rae dQ — kojihhcctbo BemecTBa, UHcJxjiyHaHpyioiuero b ejiHHHuy BpeMeHH ( dt)\ A — 
nJiomajtb njiocKocTH, nepneuanKyjiflpHOH HanpaBjienHio UHctxjiysHH; dC / dx — rpaaneHT 
KOHueHTpaunn KoopaHHaTbi x , nepneHanKyjiapHOH njioinaun A ; D — KOscfxjiHUHeHT 
aH(})cj)y3HH (no: CajiaMaTOBa, 1983). 

H3 npHBeaeHHoro ypaBHeHna bhuho, hto cxopocTb nocTynjieHna BemecTB ot xo3HHHa 
k napa3HTy npaMO nponopunoHanbHa njiomaan KOHTaKTa kjictok raycTopHH c npoBoufl- 
rnen cncTeMon nopaxceHHoro pacTeHHH h rpajtneHTy KOHueHTpaunn sthx BemecTB. 
TaycTopHH T-o6pa3Hon CTpyKTypbi, njioTHO o6xBaTbiBaJi uhjihhup npoBoafliuen CHCTeMbi 
X03HHHa, n03B0JlHK)T napa3HTy HMeTb MaKCHMaJlbHO B03M0)KHbie 3HaneHHa no o6ohm 
paccMaTpnBaeMbiM nepeMeHHbiM. 
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OTcyTCTBHe KO/ibueBoro n/iaHa crpoeHHA npoBOAaiuen CHCTeMbi xapaKTepHO aaa 
aHaTOMHH cTeGjiew mhothx AByAOAbHbix oahoacthhkob,aaa HanaAbHbix STanoB OHToreHe3a 
MHOrOJieTHHX H OAHOJieTHHX paCTeHHH, AAA OpraHH3aUHH CTe/Ibl OAHOAOAbHbIX UBeTKOBbIX 
paCTeHHH, CTpoeHHB HepeiUKOB JIHCTbeB 60AbLUHHCTBa UBeTKOBbIX paCTeHHH. riOSTOMy y 
mhothx bhaob noBHjiHK, B HacTHOCTH h y xopoiuo H3yneHHOH H3MH C. europaea , Bcex 
X035ieB MOXHO nOApa3ACAHTb Ha OCHOBHbIX, C KOTOpbIMH napa3HT MOXCeT yCTaHOBHTb 
OriTHMaJlbHblH KOHTaKT MOKUy npOBOAAlUHMH CHCTeMaMH (npaBAa, 3TO yCJIOBHe Heo6xo- 
UHMOe, HO He AOCTaTOHHOe), H UOnOJIHHTeJIbHbIX, OT KOTOpbIX nOBHJIHKH aUCOp6THBHO, c 
HH3KOH HHTeHCHBHOCTbK), nOJiynaiOT TOJIbKO BOfly H MHHepaAbHbie BemeCTBa. 

floKa3aTe/ibCTBOM onpeue/iBioiuero 3HaneHHA aHaTOMHnecKoro cTpoeHHA xo3AHHa h 
BaXCHOCTH MexaHHHeCKHX B3aHMOUeHCTBHH Ha nOCJieaHHX 3TanaX pa3BHTHA rayCTOpHH 
MOxceT c/iyxcHTb, Ha Ham b3taaa, cnoco6HOCTb iiobhjihk o6pa30BbiBaTb b pa3AHHHbix 
opraHax hjih Ha pa3AHHHbix ctbahax OHToreHe3a oahoto h Toro ace pacTeHHA-xo3AHHa 
pa3/iHHHbie no CTpyxType raycTopHH. Tax, jy ia C. europaea ochobhmm xo3ahhom abaactca 
bha Urtica dioica L. ()KyK, 1993). Hmchho npH nopaxceHHH ctc6aa stoto BH^a raycTopHH 
4>opMHpyiOT T-o6pa3Hyio CTpyKTypy. OuHaKO, ec/iH napa3HT bhcapactca b nepemoK jiHCTa 
KpanHBbI, OTAHHaJOLUHHCA OT CTe6AA nyHKOBbIM CTpOeHHeM, KJieTKH raycTopHH nOHTH 
Bcerua npoxoAAT kjihhom Mexcuy coccahhmh npoBOAfliUHMH nynKaMH h BTopraiOTCA b 
napeHXHMy, He cfiopMHpyA T-o6pa3HOH CTpyKTypbi. 

B3pocjiaa raycTopHH T-o6pa3HOH cTpyKTypbi moxcct HeorpaHHneHHo aoato, Bn/iOTb ao 
KOHua BereTauHH xo3AHHa, o6ecnenHBaTb TpocfiHKy napa3HTa. B oGnacTH cneuHcfiHHHbix 
KOHTaKTOB HaGniOAaioTCA Han6onee HHTeHCHBHoe BeTBAeHHe h UBeTeHHe hobhahkh. 

rioCAe nOApo6HOTO paCCMOTpeHHA pa3BHTHA raycTopHH y nOBHAHKOBbIX CTaHOBHTCA 
OHeBHAHOH He0AH03HaHH0CTb HHTepnpeTaUHH HX npOHCXOXCAeHHA. TayCTOpHH Cuscuta- 
ceae He hmciot cBoen annxaAbHOH MepHCTeMbi, KopHeBoro nexAHKa, pa3BHBai0TCA BcerAa 
H3 KAeTOK Hapy)KHbIX CAOeB KOpOBOH napeHXHMbl H He CBA3aHbI B o6pa30BaHHH c 
nepHUHKAOM, hah, hto aoaxcho 6biTb 6oAee xapaKTepHO aaa AByAOAbHbix (BapaHOBa, 
1951), c KAeTKaMH Ay6AHOH napeHXHMbl. KpoMe Toro, npn hx cfiopMHpoBaHHH npoueccbi 
pacTAXceHHA KAeTOK npeo6AaAaioT HaA npoueccaMH acachha, h, CAeAOBaTeAbHO, hhcao 
KAeTOK KOpOBOH napeHXHMbl CTe6AA nOBHAHKH, nOABepraiOlHHXCA TpaHCCj)OpMaUHH, on- 
peACAAeT HHCAO KAeTOK 3HAOCj)HTHOH CHCTeMbi napa3HTa B TeAe X03AHHa. TayCTOpHA HMeeT 
OrpaHHHeHHblH pOCT. BceM 3THM rayCTOpHH nOBHAHKOBbIX OTAHHaiOTCA OT npHAaTOHHbIX 
xopHen, Aa h ot Bcex raycTopHH KopHeBoro nponcxoxcAeHHA Apyrnx rpynn napa3HTHnec- 
khx paCTeHHH (He AceH noxa Bonpoc o pa3BHTHH raycTopHH y Cassytha L.), o6biHHO 
AeMOHCTpHpyidUHX THnHHHblH KOpHeBOH pOCT Ha OnpeACAeHHblX CTaAHAX CBOerO pa3- 
BHTHA. 

3th pa3AHHHA bo MHoroM MoryT 6biTb o6i>ACHeHbi cneuHcj)HHecKOH GnoAorneH noBH- 
AHKOBbix. B npoTHBonoAOXHOCTb ApyrHM rpynnaM cf>HTonapa3HTOB, peanH3yiomHx Kop- 
HeBOH KOHTaKT c xo3AeBaMH, y noBHAHK (JjyHKUHK) noHCKa h ycTaHOBAeHHA nepBHHHoro 
KOHTaKTa c nopaxcaeMbiM pacTeHHeM 6epeT Ha ce6A cTe6eAb, a He KopeHb. BereTaTHBHbie 
opraHbi napa3HTa h xo3AHHa Ha ct3ahh hoatotobkh HaxoAATCA b tcchoh 6ah30cth. 
riosTOMy raycTopHA h b stot momcht He MoxceT B3ATb Ha ce6A (JiyHKUHH aKTHBHoro noHCKa. 
IlpH npOHHKHOBeHHH B OpraHH3M X03AHHa HaAHHHe anHKaAbHOH MepHCTeMbi H ApyrHX 
npH3HaxoB KopHeBOH opraHH3auHH 3aTpyAHHAo 6bi ycTaHOBAeHHe KOHTaKTa c ero npoBO- 
AAiuen cHCTeMOH. OTcioAa noHATHO, noneMy ecTecTBeHHbin ot6op npHBOAHA k 3HaHHTeAb- 
HOMy BHAOH3MeHeHHio raycTOpnaAbHbix opraHOB napa3HTOB. 

BoAee Toro, H3 Ha6AiOAeHHH b npnpoAe h 3KcnepHMeHTaAbHbix pa6oT h3bcctho, hto 
b TKaHAX Apyroro opraHH3Ma KopeHb o6biHHoro cBoCoAHoacHByiuero pacTeHHA b cAynae 
cnoHTaHHoro hah HCKyccTBeHHo HHAyunpoBaHHoro napa3HTH3Ma (Molliard, 1914, uht. 
no: TepexHH, 1977) noABepraeTCA 3HanHTeAbHOH TpaHccfiopMauHH h npno6peTaeT cTpyx- 
Typy, no Been bhahmocth cnoco6cTByiomyK) oCecneneHMio onTHManbHoro norAomeHHA 
nHTaTeAbHbix BemecTB. 

riOSTOMy, yHHTbIBaA nOAH(|)yHKUHOHaAbHOCTb TKaHeH paCTHTeAbHOFO OpraHH3Ma, Bbl- 
cokhh ypoBeHb cneiiHaAH3auHH OHToreHe3a noBHAHKOBbix h noxa eme tohho He ycTaHOB- 


12 



jieHHbie poacTBeHHbie cbjbh 3toh rpynnbi pacieHHH, hhcto TeopeTHHecxH moxcho npea- 
nojio)KHTb, hto hx raycTopHH, nojib3yacb TepMHHO/iorHeH A. JI. TaxiaaxoiHa (1954), 
npe^CTaBJifleT co6oh npHMep paHHefi aeBHauHH, b xoae xoTopon hcmc3jih Bee HananbHbie 
CTaHHH Cj}OpMHpOBaHH5I THriHHHOrO npHaaTOHHOrO XOpHfl. 

OaHaxo npHBezieHHbie paccyxaeHHfl hocat cyry6o rHnoieiHHecxHH xapaxiep h noxa 
He HMeiOT c{)aKTHHecKoro noaTBepxaeHHH. 3 to no3BOJi5ieT HaM Bbicxa3aTb npeanojioxceHHe, 
HTO rayCTOpHH nOBHJIHXOBblX BCe xce 5IBJ15IK)TC5I H0B006pa30BaHH5IMH, B03HHKai0mHMH y 
hhx b xoae cneuHajiH3auHH k napa3HTHHecKOMy o6pa3y *h3hh, h He hmciot xopHeBoro 
npoHcxoxfleHHfl. Bo3mo>xho, ziajibHeHiuHe HccjieaoBaHHH 3 thx cipyxiyp y Cuscutaceae h 
oco6eHHO cxoxiHbix c hhmh no TaxTHKe napa3HTH3Ma bhjiob poaa Cassytha ( Lauraceae 
Juss.) BHecyT aonojiHHTejibHyio HCHOCTb b Bonpoc o fomo/iothh raycTopHa/ibHbix opraHOB 
3 toh rpynnbi napa3HTOB. 

Bbipaxcaio HexpeHHioK) npH3HaTejibHOCTb H. C. Ahtohoboh 3 a npeaocTaBjieHHbifi Ma- 
TepHaji no Cuscuta colorans\ H. A. MeaBeaeBOH 3 a noMomb b noaroTOBxe MaTepwajia h 
npoBe^eHMe pa6oT c Hcno/ib30BaHHeM C3M; P. B. KaMejiHHy 3a npoBepxy onpeae/ieHHfl 
BHflOB noBHjiHx; P. B. KaMejiHHy h M. n. EapaHOBy 3a ueHHbie coBeTbi h xpHTHHecxne 
3aMenaHH« npH noaroTOBxe pyxonHCH. 9l Taxxe 6jiaroaapio A. T. Eoryina, Jl. E. Kyp6a- 
TOBy h E. E. PyMflHijeBy 3 a coaeHCTBHe, oxa3aHHoe b noaroTOBxe pwcyHxoB x HacroameH 
craTbe. 

Hccjie,aoBaHHe npoBoaH/iocb npH cfiHHaHcoBOH noaaepxcxe OoHaa flac. Copoca h 
A xaaeMHH ecTecTBeHHbix Hayx Pocchh. 
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SUMMARY 


Haustorial development at various stages was studied in three subgenera of the genus Cuscuta 
L. aiming at understanding the possible ways of evolutionary origin of Cuscutaceae haustoria. Contact 
zones between parasite and it’s hosts (higher plants from different systematic groups) were examined 
on cross sections using light microscopy. The most interesting results were obtained with the help 
of scanning electron microscopy of «sterile haustoria» commonly found in many Cuscuta species. 
It has been traditionally thought that the haustoria originate in evolution by specialization of 
adventitious roots. However, detailed developmental studies of haustoria do not suggest simple 
interpretation of their origin. Haustoria in the Cuscutaceae never have apical meristem and root cap, 
and develop from cortical parenchyma cells without any involvement of the pericycle. In addition, 
during the formation of the haustoria, cell elongation predominates over cell division, and therefore 
the number of cells of the parasite endophytic system in the host is determined by the number of 
dodder cortical parenhyma cells undergoing transformation. Further, the haustoria have limited 
growth capacity. We consider haustoria in the Cuscutaceae as the evolutionary neoformation in the 
course of specialization to parasitism and they do not originate from roots. However, taking into 
consideration multifunctional role of the Cuscutaceae whose affinities are get to be defined, one 
may suggest that the haustorium is an example of the highest evolutionary specialization during 
which initial stages of formation of the typical adventitious roots were lost. 
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OOPMHPOBAHHE IIOEErOB H HX OYHKUHOHAJIbHAH OPrAHH3AU(Hfl 
B KPOHE PICEA OBOVATA (PINACEAE) 

V. B. SKUPCHENKO, N. V. LADANOVA, V. V. TUZH ILKIN A. FORMATION OF THE SHOOTS AND THEIR 
FUNCTIONAL ORGANIZATION IN THE CROWN OF PICEA OBOVATA ( PINACEAE) 

H3yMeHbi Mop(j)oreHe3, pocT h (jxrrocHHTe3 no6eroB b KpoHe Picea obovata. BbiaaneHbi cjiejiyioinHe 
opraHH3auHOHHbie ypOBHH no deneHH y6biBaHHJi BejiHHHHbi aaaniauHOHHOH peaKUHH k ycjiOBHJiM ocbciuchhocth: 
1) ueuoro no6era; 2) ojiHoro 4>HTOMepa h 3) uHTOJioro-6HOXHMHMecKHH. Ha 1-m ypoBHe MaxcHMajibHo npoaB- 
jiaeTca CBeT03aBHCHMaa peaKUHH H3MeHeHHH MHCjia (JjHTOMepoB, npHBoxwmaa k HaH6ojibmeH iXH(})(|)epeHUHauHH 
pocTa h (|)OTOCHHTe3a no6eroB b xpone aepeBa. Ha 2-m — b MacuiTa6e (j)HTOMepa, npn tom ace HeziocTance CBeTa 
ypoBeHb AHcJ)4)epeHUHauHH MeHbuie nonm Ha nopjuiOK, neM y uejioro no6era. IloKa3aTejiH 3-ro ypoBHJi, no 
cpaBHeHHio c npeiibLaymHMH, hmciot MHHHManbHoe npoJiBJieHHe jiH(J)(J)epeHUHauHH b KpoHe jiepeBa. CwcTeMbi, 
peryjiHpyioinHe rwcToreHe3 3anaTKa no6era b nonxe, a Taicace pocT ero anHKa^bHbix MepHCTeM, bcchoh npn 
KpHTHHeCKHX HH3KHX BCJlHMHHaX CBeTOBOH) flOBOJIbCTBHJI BCTynaiOT B aHTarOHH3M, KOTOpblH npHBOJIHT K 
HawSojibineMy TopMoaceHHio pocTa anexcoB h no3ace — 3anaTX0B no6eroB hoboh reHepauHH npw coxpaHCHHH 
pa3BHTHH jiHCTOBoro annapaTa h ctcGjih MaTepHHexoro no6era. 

B KpoHe aepeBa cymecTByeT HeoxiHopojiHOCTb jxchctbhji (jDaicropoB BHeumen cpejibi, hto 
npHBOAHT k B03HHKHOBeHHio pa3JiHHHH b npoxoxmeHHH Mopc}x)reHe3a no6eroB, HX pOCTa H 
H3MeHeHHio ypOBHH cfiyHKUHH. flaHHbie npoueccbi o6ycjiOBJiHBaiOT noaBjieHHe LUHpoKoro 
cneKTpa cjjeHOTHnHHecKOH hsmchhhbocth noGeroB, hhtchchbhocth hx o6pa30BaHHa, 4>opMH- 
poBaHRH ra6HTyca xpoHbi, BapbnpoBaHHH ruiomaxiH exeroxiHO HapacTaiomen cf)OTocHHTe3Hpy- 
lomen noBepxHOCTH JiHCTbeB, GHonpoayKTHBHOCTH h ceMeHouieHH5i jxepeBa. 

K HacTOHiueMy BpeMeHH npHHHHbi ^H^epeHUHauHH no6eroB b KpoHe .aepeBa y 
XBOHHbIX paCTeHHH H3yHCHbI HejIOCTaTOHHO noapo6HO. flaHa KJiaCCHCj)HKaUH5I THnOB 
no6eroB b KpoHe ejiH eBponencKOH (AHHKeeBa, MHHHHa, 1959; MnHHHa, 1960). P hr pa6oT 
nocB^meH (}3opMHpoBaHHK) 3anaTKOB no6eroB b noHKax ejiH (Camefort, 1950, 1956; 
CKynneHKO, 1969, 1985; Owens, Molder, 1976, 1977; Owens et al., 1977; Pillai, Chacko, 
1978). y ejiH eBponeficKOH ycTaHOBJieHa Koppejiauna Mexay bcjihhhhoh noOeroB, pa3Me- 
paMH hx noneK h hhcjiom hx xpoiomHx Hemyn (Cepe6p5iKOB, 1962). khynajiacb H3MeH- 
HHBocTb CTpyKTypw nonex ejiH (Kaniewski et al., 1971; Tompsett, 1978). Hmciotch 
no;ipo6Hbie CBeaeHHa o jihhchhom npHpocTe no6eroB ejiH b pa3JiHHHbix Hacrax KpoHbi 
(Cmhphob, 1964; CxynHeHKo, JlaaaHOBa, 1981, h zip.). B eAHHHHHbix paGoTax npHBOjiHTCJi 
XiaHHbie 06 aHaTOMHHecxoH cTpyxrype ctcOjih no6eroB h jiHCTa b pa3/iHHHbix nacTax KpoHbi 
ejiH (CKynneHKO, 1969; Kawecka, 1977; CaiuHHa, 1978; CxynHeHKO, JIaaaHOBa, 1984a), 
yjibTpacTpyKType xboh b 3aBHCHMOCTH ot B03pacra h ce30Ha roaa (XoAaceBHH, 1982; 
HaaaHOBa, TyxHJiKHHa, 1992). HeMHoronHCJieHHbi paGoTbi no H3yneHHK) ocoOeHHOCTen 
CjDOTOCHHTe3a TeHeBbIX H CBeTOBbIX JiHCTbeB XBOHHbIX (KpaMep, K03JI0BCKHH, 1983), 
CyTOHHbIX H Ce30HHbIX H3MCHCHHH HHTCHCHBHOCTH (})OTOCHHTe3a XBOH B KpOHe COCHbl H 

ejiH h ee nnrMeHTHoro $OHfla (TyxHjiKHHa, 1984, 1985). KoMnjieiccHbie MaTepnajibi no 
CTpyKTypHO-tjDyHKUHOHaJIbHblM 0C06eHH0CT5IM noGerOB XBOHHbIX, B HaCTHOCTH ejiH, B 
3aBHCHMOCTH OT pacnOJIO)KeHH5I B KpOHe, B JIHTepaType OTCyTCTByiOT. B TO xe BpeMH 3TH 
cpaBHHTejibHbie xiaHHbie Heo6xoflHMbi ana BbiacHeHHa (JiaKTOpOB, ynpaBjiaiomHx poctom, 
(JiopMHpoBaHHeM noOeroBOH chctcmw KpoHbi aepeBa h OHonpoayKTHBHOcTbio. 
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PaHee hhmh (CxynneHXO, 1979a; CxynneHXO, JIaaaHOBa, 1984a, 6) 6binn npnBeaeHbi 
noapoOHbie MOpc})OMeTpHHecxne aaHHbie no M3mchhhbocth pa3MepoB rHCTonornnecxnx 
3JieMeHTOB crednen roanHHbix no6eroB n xboh b xpoHe aepeBa, a Taxxce no OHToreHe3y 
xboh ejiH. Uejib HacToamero nccneaoBaHna — H3yneHHe ocoOeHHocTen Mopc{)oreHe3a 
no6era hoboh reHepaunn b 3aBncnMocTn ot pa3nn4Hbix ycjiOBHH ocBemeHHocTH b xpoHe 
aepeBa h ycTaHOBjieHHe B3anMocBa3n 3Toro npouecca c pa3BHTHCM h poctom MaTepHHCKoro 
no6era npeabiaymen reHepaunn, CTpyxTypon n cJjyHxunen ero accnMnnaunoHHoro anna- 
paTa. 


MaTepnaji h MeToamta 

HccneaoBaHna npoBoannn b 1984 r. b noa30He cpeaHen Tanrn eBponencxoro CeBe- 
po-BocTOKa Ha HepHaMCXOM neco6nonorn4ecxoM cTaunoHape, b cpeaweM TeneHnn 
p. Bbinerua. B stom roay 1—3-a aexaabi Maa, 3-n aexaabi nioHa n niona, 1 -a aexaaa 
aBiycTa 6binn TennbiMn — Ha 2 — 4 °C Bbime MHoroneTHen HopMbi; 2-a aexaaa hjoha, 
2—3-a aexaabi aBrycTa — xonoaHbiMH. B 1983 r. 3-n aexaabi Mail, nioHa n aBrycTa 6buin 
xonouHbiMn; 1-a aexaaa nioHa, 2—3-a aexaabi niona, 1—2-a aexaabi aBrycTa — yMepeHHO 
TennbiMn; 2-a aexaaa nioHa n 3-a aexaaa niona — xpaTxoBpeMeHHO acapxnMH. 

06T>exTOM nccnenoBaHna cnyacnno aepeBO Picea obovata Ledeb. b B03pacTe oxono 
80 neT, npOH3pacTaiomee b cocHOBo-enoBOM apeBOCToe nepHnHHoro mna, nonHOTa — 
0.6. Ha nepeBe 6binn noao6paHbi no6ern 7 TnnoB, pacnonoaceHHbie b xpOHe npn 
pa3nnHHOM ypoBHe OTHoenTenbHoro CBeTOBoroaoBonbCTBna. B xaxcabin cpox HadmoaeHnn 
ana aHann3a 6pann no 3 — 4 o6pa3ua noOeroB oaHoro Tnna. YcpeaHeHHbie noxa3aTenn 
o6ecneHeHHOCTH cbctom no6eroB b cooTBeTCTByiomen 30He xpoHbi aepeBa (b npoueHTax 
no OTHomeHHio x ee BepxHen nacm, cBeTOBoe aoBonbCTBne xoTopon npnHaTO 3a 100 %) 
nonynnnn, H3Mepaa ocBemeHHOCTb npn noMomn nioxcMeTpa K3-16 b TeneHne Hecxonbxnx 
aHen nioHa 1984 r. b conHenHyio n nacMypHyio noroay. 

MHTeHcnBHOCTb (})0T0cnHTe3a XBon onpeaenann paanoMeTpnnecxnM mctoaom (Bo3He- 
ceHCxnn n ap., 1965) c npnMeHeHneM HenTpanbHbix cBeTOcfwnbTpoB, nponycxaioiunx b 
xaMepy cbct b cootbctctbhh c peanbHbiM ypoBHeM cbctobofo aoBonbCTBna xaacaoro mna 
no6era. KonnHecTBO nnrMeHTOB b XBoe onpeaenann cnexTpocj^OTOMeTpnHecxn (JlnMapb, 
CaxapoBa, 1973). 

IlapannenbHO npoBoannn (f)nxcaunio noOeroB ana CBeTOBon n snexTpoHHon Mnxpo- 
cxonnn. rncTOxnMnnecxne MnxponpenapaTbi ana CBeTOBon Mnxpocxonnn roTOBnnn H3 
cpe30B, nonyMeHHbix Ha BnOpaunoHHOM MnxpoTOMe B. B. CxynneHxo (19796). Floa 
3nexTpoHHbiM MnxpocxonoM Tesla BS-613 c noMombio MacuiTaOHon cncTeMbi TecT-Tonex, 
HaHeceHHon Ha axpaH Mnxpocxona, npOBenn xonnnecTBeHHbin aHann3 ynbTpacTpyxTypbi 
xneTOX Me30cJ)nnna xboh (CxynneHxo, 1990). Flpn noMomn Mnxpocxona Amplival c 
ycoBepiueHCTBOBaHHbiM HaMn oxynapHbiM MnxpoMeTpoM MOB-1-15* BbinonHnnn MOpc|)o- 
MeTpnnecxnn aHann3 aOconiOTHbix n napunanbHbix pa3MepoB TxaHen n xneTOx xboh, 
crednen n nonex. FLnomaab xoHTypa nio6on xoHcfmrypaunn onpeaenann noa Mnxpocxo¬ 
noM MeToaoM nnHenHoro HHTerpnpoBaHna nocTynaTenbHbiM nepeMemeHneM Baonb Hero 
c nio6biM 3aaaHHbiM maroM nnHenxn oxynapHoro MnxpoMeTpa. HanOonbmen tohhocth 
Taxnx H3MepeHnn aocmrann npnMeHeHneM «(£opMynbi npaMoyronbHnxoB» (Bbiroacxnn, 
1963) 

b 

S = J/(x) dx = ■ (Y Vl + Yy 2 + ... +y (2n -,)/ 2 ), 

a 

me a n b — cootbctctbchho OTcneTbi HananbHon n xoHeHHon rpaHnu H3MepaeMoro 
xoHTypa; n — nncno npaMoyronbHnxoB, Ha xoTopbie pa36nBaeTca H3MepaeMaa (fcnrypa; 

— — uinpnHa eanHHHHoro npaMoyronbHnxa (mar cxaHnpoBaHna); Y h + + ... + 

n 

+Y ( 2«-i)/2 — BbicoTa npaMoyronbHnxoB (annHa nn hhh cxaHnpoBaHna), pacnonoaceHHbix ot 
H anaabHon rparinubi H 3 MepaeMoro xoHTypa Ha paccToaHnn, BbipaaceHHOM Baonax mnpnHbi 
eanHHHHoro npaMoyronbHnxa. 


2 EoTaHHMecKHH xypHari, N? 5, 1997 r. 
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06i>eM no6era onpeuejieH no c|)opMyjie 

V = (*^CT * Lct) + (S x B • / XB • /l), 

cue S CT — njioiuaub nonepenHoro ceneHHfl CTe6ji5i Ha cepeunHe ero juiHHbi, L CT — jyinHa 

CTeOjIfl OT OCHOBaHHH JX O BepxyiUKH TepMHHaJlbHOH nOHKH, S XB - epeZJHflfl njiomajlb 

nonepenHoro ceneHna xbohhok Ha cepeunHe hx juiHHbi, / XB — cpeuH5i5i juiHHa xbohhok 
no6era, n — hhcjio xbohhok no6era. H3MepeHne njiomaun ceneHna TxaHen BbiriojiHAJin 
b nojiHpH30BaHHOM cBeTe, npH kotopom xoporno pa3JiHHaiOTCH hx rpaHHUbi. JXna pacneTa 
oObeMa xjioponjracTa ncnojib30BajiH (JiopMyjiy o6i>eMa ajuinnconua BpaiueHHfl uhckobhu- 
hoh cJ)opMbi (CKynneHKO, 1990) 

V -±.^EE 

3 71 ’ 

rue 3 — oTHouieHHe xuiHHbi OojibiuoH och k juiHHe Manon och, S u — MaxcnMajibHoe 
ueHTpajibHoe ceneHne. Ilnomaub MaKCHMajibHoro ueHTpaJibHoro ceneHna h 3KCueHTpncn- 
TeT H3MepHJIH HenOCpeUCTBeHHO nozi 3JieKTpOHHblM MHKpOCKOnOM B npouecce MOp(})OMeT- 
pnnecKoro aHajiH3a npn noMOinn tohchhoh TecT-cncTeMbi. 

B3aHMOCBH3b Meagxy H3ynaeMbiMH KOJiHnecTBeHHbiMH noxa3aTeji5iMH oueHHBajin Ha 
OCHOBaHHH ypaBHeHHa SMnHpHHeCKOm K03(})4)HUHeHTa KOppeJiaUHH (JlaKHH, 1980) 

n-ix,Y,-( XX, • X y.) 

» = 1 ( = 1 ( = 1 

Txy ** ~ ~ ^ 

V h -IX, 2 - (I X ,) 2 • V n ■ I Y? - (E Y,f ’ 

rue X, h Y t — napHbie 3HaneHH5i conpnxeHHbix npn3HaxoB X h Y, n — o6mee hhcjio 
napHbix HaOjnoxieHHH. 

Pe3yjibTaTbi HccjieuoBaHHH h hx oScyameHHe 

Uhkji pa3BHTH5i no6era hoboh reHepaunn HannHaeTca paHHen BecHon c npoueccoB 
pocTa anexca b cocTaBe CTpyKTyp 3anaTKa MaTepHHCKoro noOera nocjieuHen reHepaunn, 
pacnojioxeHHoro b noHKe. 3aTeM anexc (J)opMnpyeT HOByio noHKy, a nou ee noKpoBaMH — 
3anaTKH xboh h npnHajyiexamne hm cTeOneBbie cTpyxTypbi. Becnon cjieuyiomero roua 
HanHHaioTCfl aKTHBHbin mcToreHe3 n pocT xboh h cTeOjm, a Taxxce 3ajio>KeHHe h pocT 
noneK no6era uaHHOH reHepaunn (CKynneHKO, 1985). 

Hcmcuibhbiu poem aneKca 

B npouecce HanajibHoro pocTa TepMHHajibHoro aneKca H3 Hero He nponcxojiHT 
BbiHJieHeHna jiaiepajibHbix CTpyKTyp. B npouojDKeHne 3Toro 3Tana TepMHHajibHbin aneKC, 
TynoKOHHHecKHH c OKpyrjion BepxyuiKOH, ocTaiomnncfl nocjie npouiejunero BereTaunoH- 
Horo nepnoua, npnoOpeTaeT c})opMy, 6jiH3Kyio k nojiyajuinnconuy (Ta6ji. I, A7, Z>7). 
JlaTepanbHbie aneKCbi 3aKJiaabiBaiOTca b na3yxax HeKOTopbix npnMopuneB xbohhok H3 
ocTaTKOB nepn^epnHecKOH MepncTeMbi, name Bcero b BepxHen nacTH 3anaTKa MaTepnH- 
cKoro noOera. Ohh 3HaHHTeJibHO OTCTaioT b pocTe ot TepMHHajibHoro anexca. Hhcjio 
B 03HHKaK)LUHX JiaTepajIbHbIX aneKCOB nOJIOXHTCJIbHO B3aHMOCBH3aHO C HHCJIOM (|)HTOMepOB 
n jyiHHon MaTepHHCKoro noOera. TepMHHajibHbin aneKC nepBbiM Ha MaTepnHCKOM no6ere 
npnoOpeiaeT cnocoOHOCTb k opraHoreHe3y. TaxnM o6pa30M, annKanbHoe AOMHHnpoBaHne 
noOeroB ueTepMHHHpyeTca yxe b nepnou HanajibHoro pa3BHTH5i BepxyuieHHbix MepncTeM. 
Bo3MO)KHOCTb npoaBJieHHH axpOTpoHHOCTH y 3anaTKOB noOeroB ejin b noHxax OTMenanacb 
H. T. CepeOpaxoBbiM (1962). 

HanajibHbin pocT aneKCOB nponcxounT b ochobhom nyreM uejieHna KjieTOK. Akthb- 
HOCTb pocTa 3aBHCHT ot ypoBHa oOecneneHHOCTH MepncTeM MeTa6ojinTaMH, HeoOxounMbi- 
mh juia MHT03a (Ma3na, 1963). Ohh nocTynaiOT H3 3anaTKa MaTepHHCKoro no6era (Ta6ji. I, 
E2 , E3 ), b kotopom nocne 3HMHero noKoa HannHaiOTca aKTHBHoe ueJieHne kjictok n 
cfiopMHpoBaHHe HOBbix TxaHen. 3T0My npeuinecTByeT HaKon/ieHHe KpaxMajia b cepuueBHHe 
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ctc6jih h b jiHCTOBbix npnMopjXHHx 3anaTxa no6era (CxynneHKO, 1985), hto xapaxTepHo 
h zuifl Picea abies (L) Karst. (AHHKeeBa, MHHHHa, 1959). B 3anaTKe no6era TaKxe 
B03pacTaeT coaepxaHne HyKJienHOBbix khcjtot, b ochobhom 3 a cneT (J)opM PHK (Cxyn- 
neHKO, 1970; BoroMOJioBa, 1981). noTeHunajibHan HHTeHCHBHOCTb c£>OTOCHHTe3a ozmojieT- 
HeH 3pejiOH xboh b flaHHbiH nepnojt ztocTaTOHHO HH3KaH — 2—4 Mr C0 2 /r cyx Maccbl • h 
(JIaaaHOBa, TyxnjiKHHa, 1992). KopHeBan cHCTeMa Taxace HMeeT cjia6bin ypoBeHb *H3He- 
.ae^TejibHOCTH BBHjiy hh3koh TeMnepaTypbi noHBbi (Eo6xoBa h zip., 1981). 

0opMupoeauue hohku , dufpcpepemtuai^uji cmpyianyp 
MamepuHCKoeo no6eea 

3Tan HanaJibHoro pocTa anexca npoziojiacaeTCH OTHOCHTeJibHO Heaojiro h 3aBepuiaeTCH 
bo 2-h flexazie Man (1984 r.). K 3TOMy BpeMeHH 3anaTKH xboh MaTepHHCKoro no6era 
BbipocjiH no zyiHHe b 3.0—3.2 pa3a no otholuchhio k paHHeBeceHHeMy coctohhhio 
(Ta6ji. I, A2, A3, E3). Hananocb jjejieHne kjictok Me30cj)HJiJia. JXnuHa. ctc6jih 3 anaTxa 
noOera 3a stot nepnoa yBejiHHHJiacb b 1.5—1.7 pa3a, maBHbiM o0pa3OM 3a cneT jrejieHHH 
h pocTa KJieTOK ochobhoh napeHXHMbi. B cTeOjie b nynxax ueHTpajibHoro unjinmupa 
ztHc}3(})epeHUHpoBajiHCb nepBHHHbie npoBOzinmne tkbhh — no 2—3 cjioh b pajmanbHOM 
HanpaBjieHHH Tpaxenja. KcnjieMbi, 3—4 cjioh cHTOBH^Hbix ojicmchtob cJxnosMbi, Meacjxy 
KOTopbiMH pacnojiaraiOTcn 4—5 cnoeB kjictok npoxaM6nH. M3 cepzmeBHHbi hchc3jih 
oOHJibHbie otjiojkchhh KpaxMajia, BepoHTHo, Hcnojib30BaHHbie noOeroM jyia npoueccoB 
aKTHBHoro rHCToreHe3a h pocTa. B xope o6pa30Banacb CHCTeMa CMOJiHHbix xoaob. B 
JiHCTOBbix 3anaTKax Ha BeHTpanbHon cTopoHe npoxaMGnH o6pa30Bajicn oahh cjioh Tpaxenzi 

nepBHHHOH KCHJieMbI, a Ha AOpCaJIbHOH - 2-3 CJIOH CHTOBHJlHblX SJieMeHTOB nepBHHHOH 

(})JI03MbI. 

B nepnon ocBo6o>xaeHH5i Mojiozroro noOera ot noKpoBOB noHKH npeabwymen reHepa- 
UHH (KOHeu Man 1984 r.) b ero mojiojjoh TepMHHajibHOH nonxe HacnnTbiBaiOTCH 2—3 cjioh 
KpoiomHx Hemyn. CaMbin HapyxcHbin H3 hhx o6pa30BaH nocjiejiHHMH cjia6opa3BHTbiMH 
jiHCTOBbiMH npHMopjjHHMH, 3ajio>KeHHbiMH b npouiemunn BercTauHOHHbiH nepnozi. Ko 
BpeMeHH pacxpbiBaHHH nonex b XBoe Mojiozioro no6era ziHc}3(J)epeHUHpoBajiHCb Bee TKaHH, 
nocjie nero 3aMeTHoro H3MeHeHHH HHCJia KJieTOK b pacTymnx xBOHHKax He Ha6jnojiaeTCH 
(CxynHeHKO, JlajtaHOBa, 19846). B KjieTKax Me30(J)HJijia HaKonHjincb KpynHbie rpaHyjibi 
KpaxMajia. npoH3ouijio yBejinneHne KOJinnecTBa njiacTHfl. B hhx npo,aoji)KHjiocb pa3BHTHe 
THJiaxoHjiHOH CHCTeMbi. Y Picea abies (riojibuia) 3ajio>xeHHe KpoiomHx Hemyn TepMHHajib- 
Hbix noneK nponcxojiHT Taxxe b Mae (Kaniewski et al., 1971), y P. sitchensis (Bong.) 
Carr. (KaHa.ua) HannHaeTCH b KOHue MapTa (Owens, Molder, 1976), a y P. smithiana 
(Vail.) Boiss. (HiMajiaH) — b cepenHHe anpejin (Pillai, Chacko, 1978). 

B npouecce 3ajioxeHHH npnMopnneB HeiuyH noHKH P. obovata b ocHOBaHHH aneKca 
H3 nepncJjepHHecKOH MepncTeMbi b 30Hax Hau npoKaMOnajibHbiMH nynxaMH o6pa3ytOTCH 
BajiHKH nyTeM ucjichhh kjictok. Hhcjio ucjichhh kjictok b BajiHKax orpaHnneHO, nosTOMy 
nocjienyiomee 6biCTpoe pa3BHTHe H3 hhx Kpoiomnx Hemyn noHKH ocymecTBJineTCH b 
ochobhom nyreM yBejiHneHHH o6i>eMa kjictok. BHeuiHHe cjioh Kpoiomnx Heuiyn, B03HH- 
Kuine nepBbiMH eme nou noKpOBaMH MaTepHHCKon noHKH, 3aMbixaK)TCH cbouom Hau 
anexcoM. 

Ha 3Tane 3ajioxceHHH noHKH aneKC nocTeneHHO mchhct cboio KOH<f>nrypauHio w 
3aMeTHO yBejiHHHBaeTCH no niHpHHe ocHOBaHHH h b oO^eMe. Ero OoxoBan noBepxHocTb 
npnoGpeTaeT b hhxhch nacTH (JjopMy yceneHHoro KOHyca, a BepxyuiKa — mnpOKoro 
ccjbepHHecKoro cerMeHTa (Ta6ji. II, 1 ). ripn stom nponojDxaiOTCH axTHBHbiH oceBOH pocT 
cTeOjiH h yBejiHHeHHe o6T>eMa ero TxaHen y MaTepHHCKoro no6era (Ta6ji. II, 2, 3). 
YcHJieHHoe pa3pacTaHHe no niHpHHe ocHOBaHHH anexca noOera Ha 3Tane cjjopMHpoBaHHH 
KpoiomHx Heruyn noHKH OTMeneiio Taxxe y Picea schrenkiana Fisch. et C. A. Mey. 
(CKynneHKo, 1969), P. glauca (Moench.) Voss. (Owens et al., 1977), P. smithiana (Pillai, 
Chacko, 1978) h zip. 

Xboh MaTepHHCKoro no6era P . obovata 3aBepmaeT pocT b zuiHHy paHbuie (2 -h 
nojiOBHHa hkdhh 1984 r.), neM cTe6ejib. 3Tan cJ)opMHpoBaHHH Kpoiomnx HeiuyH noHKH 
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TABJIMUA 1 

MoptJjojiorHHecKas xapaKTcpwcTHKa roAHHHbix no6eroB Ha bctbhx pa3JiHHHbix nopaAxoB 
b xpoHe ejiH ch6hpckoh b xoHue nepnoAa aKTHBHoro npoAOJibHoro pocTa ctc6ah 

(22 hiohh 1984 r.) 


Twn 
no- j 
Ce¬ 
ra 

Mccto b 

KpOHC, B 
AOJIHX 

BbICOTbl 

OcjiaCjieHHe 

pajinauMH, 

% 

AJiHHa 

cTe6jia, 

MM 

j 

06*beM 

cTe6ji«, 

MM 5 

Hhcao nyn- 
kob npo- 
BOAfluiero 

UHJIHHApa 

cTe6jm 

Othollichhc 

njiomaAH 

CeMCHHfl 

KCHJICMbI K 
(J)A03MC 

ctc6aa 

BwcoTa 

anexca 

TepMHHajib- 
HOft nOHKH, 
MKM 

1 

0.8 

100 

71 ±3 

777±42 

23.0±0.9 

1.57±0.07 

260±14 

2 

0.8 

100 

49±2 

345±21 

13.5±0.8 

2.19±0.10 

243±14 

3 

0.5 

46 

25±1 

189±6 

11.3±0.6 

1.04±0.05 

208 ±3 3 

4 

0.5 

46 

44±2 

146±8 

14.3±0.7 

1.20±0.04 

171 ±9 

5 

0.5 

30 

14±3 

12±1 

5.3±0.3 

1.15±0.05 

101 ±3 

6 

0.1 

27 

28 ±1 

65±4 

i 10.3±0.4 

1.23±0.04 

179±9 

7 

0.1 

16 

20±1 

13±1 

! 8.0±0.3 

1.08±0.03 

80±4 


TABJIMUA 1 (npodoAOKenue) 


Twn 

no- 

6e- 

ra 

AnaMeTp 

OCHOBBHHfl 

anexca 

TCpMHHajIb- 
HOft non- ' 
KH, MKM 

Hhcjio 

xbohhok 

Ha no6erc 

... 

06iunft 

oCbeM 

XBOH 

no6era, 

mm 3 

njiomaAb 

nonepen- 

Horo 

CeMCHHfl 

XBOHHKH, 

MM 2 

AJiHHa 

OAHOft 

XBOHHKH, 

MM 

IlAomaAb 

CeMCHHfl 

MC30- 

<J)HAAa 

XBOHHKH, 

] 10"’ 
MM 2 

Hhcao 

yCTbHU 

Ha 1 MM 3 
Me30(J)HA- 
jia 

Hhcao 

yCTbHU 

Ha 1 MM 
AJIHHbl 

XBOHHKH 

1 

691 ±38 

210±9 

2547±81 

1.092±0.059 

11.1 ±0.5 

802±52 

132±8 

106±4 

2 

519±23 

135±7 { 

1702±89 

1.131 ±0.043 

11.2±0.5 

830±28 

132±7 

109±4 

3 

349±22 

62±3 

784±27 

1.082±0.064 

11.7±0.6 

840±25 

177112 

149±9 

4 

384±20 

102±6 | 

1110±66 

0.902±0.052 

12.010.6 

688±34 

192±13 

125±2 

5 

183±12 

20±1 

134±7 

0.614±0.036 

10.9±0.5 

471 ±14 

226±16 

106±3 

6 

331 ±14 

54±3 

344±14 

0.602±0.035 

10.6±0.5 

464±12 

198±15 

94±2 

7 

148 ±8 

20±3 

78±4 

0.430±0.024 

9.0±0.4 

286±16 

122±6 

i 124±7 


npHMcnaHHC. TMnbi no6croB (3Aecb h b Ta6 jl 2, 3): 1 — TepMHHajibHbie no6crH BeTBeft, 2- ft nopanoK 
BeTBJieHMH; 2 — no6eni c noTeHiinajibHo xceHCKHMH noqxaMM, 3-ft iiophaok; 3 — noCcm c noTeHunajibHO 
MyxcKHMH no*iKaMM, 4-ft nopflAOK; 4 — TepMHHajibHbie no6erH BeTBeft, 2-ft nopflAOK; 5 — yrHCTCHHbie no6ern 
c 33TopMO)KCHHbiM aneKCOM no4KH, «rjiyxHc», 5-ft nopaaoic; 6 — TepMHHajibHbie no6ern BeTBeft, 2-ft nopHAOK; 
7 — yrHeTCHHbie no6ern c 3aT0pM0xceHHbiM anexcoM noMKH, ♦rjiyxHe*, 5-ft nopjuoK b rjiy6HHe kpohm. 

npoAOJDKaeTCH BnnoTb ao oxoHHaHHfl oceBOro pocTa CTe6;ia MaTepHHCKoro no6era (Hanano 
rnojift 1984 r.). Kpoiomne nemyn 3axjiaAbiBaiOTC5! b bhac napacTHX, hhcao KOTopbix 
nponopuHOHaubHO AnaMeTpy ocHOBaHna anexca. 

Ko BpeMeHH OKOHnaHHSi HHTeHCHBHoro npoAOAbHoro pocTa CTe6nen no6eroB (22 hk>h« 
1984 r.) o6Hapy>KHjiacb cymecTBeHHaa AHcJxjjepeHunaunfl anexcoB TepMHHanbHbix nonex 
no pa3MepaM b 3aBncnMOCTH ot MecTononoxeHHH b xpoHe AepeBa (Ta6n. Ill, A1 — A3\ 
Ta6ji. 1). no Mepe yBennHeHna CBeTOBoro AOBonbCTBHfl no6eroB ot 16 ao 100 % BbicoTa 
anexca B03pacTaeT b npeAenax 80—260 mxm, a ero AnaMeTp — b HHTepBajie 148— 
691 mxm. ripnHeM TOJiiuHHa nepnc})epHHecxoH MepncTeMbi b ocHOBaHnn anexca H3MeH«- 
eTCft b npeAenax 4 — 8 cnoeB xjieTox. Han6onee h3mchhhb b xpoHe AepeBa AnaMeTp 
cepAueBHHHOH MepncTeMbi (5—20 xneTOx). YBennHeHne AnaMeTpa ocHOBaHHH anexca 
nponcxoAHT 3a cneT yAAHHeHHH nepnMeTpa HHHunanbHoro xojibua nepncJiepHHecxoH 
MepncTeMbi, CB^naHHoro c B03pacTaHneM xonnnecTBa ennpanen Goxobmx 3anaTXOB. Kax 
H3BecTHO, b nonxax P. excelsa 3to H3MeHeHne hocht cTyneHHaTbin xapaxTep, noAHHHflacb 
hhcaoboh nocjieAOBaTejibHOCTH b BHAe pflAa OnOoHaHHH, cornacHO xoTOpon Hnxe anexca 
o6pa3ytoTC5i 2, 3, 5; 3, 5, 8; 5, 8, 13 n t. a. napacTnx 6 oxobmx 3anaTX0B c hhcjiom 
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cHMnoflHeB cooTBeTCTBeH ho — 5, 8, 13 h t. a. (Camefort, 1956). B KpoHe P. obovata 
AHaMeTp ocHOBaHHH aneKca TepMHHaabHon iiohkh aoBoabHO TecHo KoppeanpyeT c 
ypoBHeM cBeTOBoro aoBoabCTBHH MaTepHHCKoro no6era (R = 0.92 ±0.01), ero oSilihm 
(J)0T0CHHTe30M (R = 0.93 ±0.01), C HHCJIOM (J)HTOMepOB (R = 0.98 ±0.01), oSlUHM o6t>- 
eMOM ero xboh (R = 0.98 ± 0.01) h cTeGan (R = 0.94 ± 0.01). 

B nepnoa oxoHHaHHH HHTeHCHBHoro pocTa cTeOan MaTepHHCKHx noSeroB (22 hiohh 
1984 r.) HaHSojibuiHH o6ieM b hcm cocTaBanan napeHXHMa xopbi c BxaiOHeHHHMH 
(34—50 %) h napeHXHMa jihctobmx noaymeK (32—42 %). Flo Mepe yMeHbiueHHH 
CBeTOBoro aoBoabCTBHH napunaabHbin oGieM napeHXHMbi Kopw cHHxcaacn, a napeHXHMbi 
jiHCTOBbix noaymeK B03pacraa. npoBoaniuHn unanHap cTeOan k 3TOMy BpeMeHH ocTaBaacn 
CJlOXCeHHbIM H3 OTaeabHbIX npOBOaBllIHX nyHKOB, HHCJIO KOTOpbIX (5 — 23) CHHXCaJlOCb K 
ocHOBaHHio KpoHbi, Koppeanpyn noaoxnTeabHO c ypoBHeM ee cBeTonponycKaHHH 
(R = 0.79 ± 0.04). OTHoineHHe cyMMapHbix naomaaen ceneHnn KCHjieMbi npoBoaamero 
UHJiHHapa CTeGan k c})a03Me cpaBHHTeabHO ycronHHBO cHHxaeTCB no Mepe yMeHbiueHHH 
CBeTOBoro aoBoabCTBHH, nojioxcHTejibHo Koppeanpyn c nocaeaHHM (R = 0.84 ± 0.03). y 
3pe/ibix roaHHHbix noOeroB b KOHue BereTauHOHHoro nepnoaa xapaKTep 3Toro oTHomeHHH 
b KpoHe aepeBa coxpaHHeTcn (CxynHeHxo, 1979a). JtnnHa cTedrin noaoxcnTeabHo B3an- 
MocB»3aHa co CBeTonponycxaHHeM KpoHbi (R = 0.87 ±0.02) h c hhcjiom xbohhok 
(R = 0.99 ±0.001). 

C ypoBHeM CBeTOBoro aoBoabCTBHH TecHo KoppejiHpyiOT hhcjio xbohhok Ha no6ere 
(R = 0.92 ± 0.01) h oGluhh o6ieM xboh (R = 0.95 ± 0.01), 3aHHMaiOLUHH 89—93 % Bcero 
o6ieMa no6era. CpeaHHH jywHa xbohhok BapbnpyeT b OTHOCHTejibHO HeOoabinnx npeaeaax 
(9.04—12.06 mm), HecmnbKo coKpamancb ot cepeanHbi KpoHbi KBepxy hv 3aMeTHO 
yKopaHHBaacb b ycaoBnnx 3aTeHeHHH. OHa TecHo KoppeanpyeT b HnxcHen nojioBHHe KpoHbi 
c ypoBHeM ocBemeHHOCTH (R = 0.96 ± 0.01). FIoaoOHaH KapTHHa pacnpeaeaeHHH xbohhok 
no juiHHe oGHapyxceHa b KpoHe Picea abies (Kawecka, 1977). AHajiorHHHbiM o0pa3OM, 
ho 6 ojiee 3HaHHTeabHO, y P. obovata H3MeHneTCH naomaab nonepenHoro ceneHHH xbohh- 
kh, KOTopaa HMeeT nojioxcHTejibHyio KoppeanuHio c ypoBHeM CBeTOBoro aoBoabCTBHH: b 
uejiOM no KpoHe R = 0.85 ±0.02, a b HnxcHen ee noaoBHHe R = 0.96 ±0.01. 

FlapuHajibHbiH oO'beM Me30c})Haaa b xBoe BapbnpyeT b KpoHe b OTHOCHTeabHO HeOojib- 
UJOM HHTepBajie (73 — 77 %), HecKOJibKO B03pacTan b ycaoBnnx yMeHbiueHHH CBeTOBoro 
aoBOJibCTBHB. 06i>eM Me30c})HJiJia, npnxoaHinHHCH Ha 1 cm 2 noBepxHOCTH xboh, B3anMo- 
CBB3aH nojioxcHTenbHO c ee CBeTOBbiM aoBOJibCTBHeM (R = 0.76 ± 0.04) h oTpnuaTeabHO — 
C nOTeHUHaJlbHblM (}X)TOCHHTe30M, npHBeaeHHbIM K OaHOMy ypOBHK) OCBemeHHOCTH 

(R = -0.68 ± 0.04). 

Hncao ycTbnu, npnxoaHineecH Ha 1 mm aanHbi xbohhkh, yMeHbiuaeTCH ot cepeaHHbi 
KpoHbi b HanpaBaeHHH KaK BBepx, Tax h k ocHOBaHHio KpoHbi. B hhxchch noaoBHHe KpoHbi 
3Ta BeaHHHHa TecHo KoppeanpyeT co CBeTonponycxaHHeM (R = 0.95 ±0.01). 

B o6meM no KpoHe nncao ycTbnu, npHxoanmeecH Ha 1 mm 3 Me30(})Haaa, HMeeT 
Bbicoxyio OTpnuaTeabHyio KOppeanuHio c ypoBHeM CBeTonponycKaHHH (R = -0.96 ± 0.01), 
a TaK)Ke c noTeHunaabHbiM (^otochhtc30m, npnBeaeHHbiM k oaHOMy ypoBHK) ocBemeHHO- 
cth (R = 0.81 ± 0.03). 

TaKHM o6pa30M, no pnay npH3HaKOB xboh npoHBaneT Bbicoxyio noaoxcnTeabHyio 
B3aHM0CBH3b C ypOBHeM CBeTOBOTO aOBOabCTBHH B HH)KHeH nOaOBHHe KpOHbl, rae ee 
H3MeHeHHH moxcho CHHTaTb aaanTaunoHHoii peaxunen k hh3koh ocBemeHHOCTH. B 
BepxHen noaoBHHe KpoHbi npoHBaneTCH TopM03nmee aencTBne CBeTa Ha pocT h cJjyHKunio 
XBOH. 

0omocuHme3 xeou pacmyiyeBO nodeea, (pond nueMenmoe (pomocuHme3a , cmpyKmypa 

ruiacmudHOBO annapama 

B nepnoa OKOHHaHHH aKTHBHoro npoaoabHoro pocTa CTe6an (22 hiohh 1984 r.) 
HanGoabiuen noTeHunaabHon HHTeHCHBHOCTbK) (})OTocHHTe3a, H3MepeHHon npn ypoBHHx 
ocBemeHHOCTH, cooTBeTCTByjomnx peaabHbiM ycaoBHHM pa3BHTna noGeroB, oGaaaaeT xboh 
H a nepncJjepHH KpoHbi b cpeaHen ee nacTH no BbicoTe (Ta6a. 2). B BepxHen nacTH KpoHbi 
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TABJ1HUA 2 

YjibTpacTpyKTypHafl h 6H0XMMHHecxaH xapaKTepHCTHKa Me30c{)HJUia xbom roAHHHbix no6eroB 
Ha BeTBHx pa3JiHHHbix nopHAxoB b xpoHe e;w ch6hpckoh b kohuc nepHoaa aKTHBHoro 
npo^ojibHoro pocTa cTe6;iH (22 hiohh 1984 r.) 


Twn 

OcBcmeH- 


OoTocMHTe3 


XjIOpO(J)HJUIbl 

no- 

6c- 

ra 

HOCTb, 

10 J1IOKC 

Mr CO 2 / 

Tcyx Maccu • H 

OJ1HOM XBOMH- 
KM, 1 10" 5 Mr 

C0 2 /q 

onHoro 

no6era,Mr CO 2 
/H 

Mr CO 2 / 

Tcyx Maccu * M 

npw 8000 JUOKC 

a+ 6, 

Mr/rcyx Maccu 

1 

1790±99 

3.30+0.28 

1291 ±77 

2.712±0.236 

1.74±0.16 

0.342±0.010 

2 

1790±99 

4.08 ±0.16 

1336±97 

1.804±0.120 

1.82±0.12 

0.321 ±0.016 

3 

823±33 

2.52±0.16 

842±61 

0.522±0.032 

2.45±0.15 

0.317±0.023 

4 

823±33 

5.60+0.20 

1553±87 

1.584±0.099 

5.44 ± 0.34 

0.396±0.024 

5 

537±22 

2.73±0.25 

815±80 

0.163±0.012 

4.07±0.25 

0.520±0.026 

6 

48 3 ±21 

1.82±0.08 

172±13 

0.093 ±0.008 

3.01 ±0.19 

0.460±0.021 

7 

324±12 

2.06±0.16 

190±14 

0.038±0.002 

5.75±0.52 

TABJIHUA 2 

0.545±0.017 

( npodojiDtceHue) 

Twn 

OTHomcHHe 

KapOTHHO- 

Hmcjio 

06beM 

06-lcm 

Hmcjio 

no- 

KOJIMHCCTBa 

huh, 

1 10 3 

THJiaKOMHOB 

KpaxMajia 

ruiacTHabi 

ruiacTonio6yji 

6c- 

x^opoc})H^Jia 

rpaH Ha 

b ruiac- 

6c 3 Kpax- 
1 Ma/ia, mkm 3 

Ha CpC3C 

ra 

a k 6 

Mr/r C bip. Maccu 

CpC3C 

njiacTHflbi 

TM/iax, 

% 

ruiacTM/ibi 

1 

2.70±0.17 

137±3 

68.7±4.2 

19.8±1.5 

32.6±1.8 

18.6±1.4 

2 

3.1 2±0.16 

119±10 

69.9±3.7 

12.6±0.9 

31.3±1.7 

28.4+2.0 

3 

! 2.14±0.15 

124±3 

68.8±4.4 

16.0±1.0 

19.1 ±1.1 

19.2±1.3 

4 

2.57±0.19 

136±11 

83.9±4.3 

18.9±1.2 

27.8±1.4 

14.8±1.1 

5 

2.27±0.11 

149±13 

85.5±5.5 

21.8±1.1 

19.9±1.2 

14.7±1.2 

6 

2.38±0.17 

142±12 

82.4±5.2 

27.2±1.3 

17.3±0.8 

12.1 ±0.9 

7 

2.14±0.16 

159±5 

— 

37.2±2.0 

21.0±1.5 

16.0±1.0 


npH 100 % CBeTonponycKaHHfl HHTeHCHBHOCTb c})OTOCHHTe3a xboh cocTaBJiaeT okojio 70 % 
ot MaKCHMajibHoro 3HaneHHa, Ha nepwcJjepHH b ocHOBaHHH KpoHbi npn 27 % CBeTonpo- 
nycKaH^H (j30T0CHHTe3 xboh CHHxcaeTCH ao 33 % (Jla^aHOBa, TyxcnjixHHa, 1992). FIoao- 
6Hoe pacnpeAeAeHHe hhtchchbhocth cf)OTOCHHTe3a xboh b xpcrne AepeBa oOHapyxceHO h 
y Apyrnx bhaob xbohhmx (KpaMep, Ko3jiobcxhh, 1983). y eAH ch6hpckoh c ypoBHeM 
CBeTOBoro AOBOAbCTBHH yAeAbHbiH noTeHunaAbHbiH cJ)OTOCHHTe3 xboh b o6meM no KpoHe 
cBjnaH BecbMa cjia6o (R = 0.55 ± 0.07), c})OTOCHHTe3 oahoh xbohhkh — 3HaHHTejibHee 
(R = 0.72 ± 0.04), a (j30T0CHHTe3 Been xboh no6era KoppeAHpyeT HanOoAee TecHo 
(R = 0.91 ±0.01). 

H3pexcHBaHHe BeTBen b nnyOnHe KpoHbi nponcxoAHT no npHHHHe npexpameHHB 
(J)opMHpoBaHHB anexcaMH 3anaTXOB hobwx roAHHHbix noOeroB h OTMHpaHHH b pe3yjibTaTe 
CTapeHHH xboh h CTeOAen. Ha ypoBHe cepeAHHbi BbicoTbi AepeBa 3th npoueccbi oOHapy- 
xcHBaioTCH npn yMeHbiueHHH CBeTonponycKaHHH ao 30 % h HHTeHCHBHOCTH yAeAbHoro 
noTeHunajibHoro c})OTOCHHTe3a no OTHoineHHK) k MaxcHMaAbHOMy b 2.1 pa3a, a b ocHOBa- 
hhh KpoHbi — npn 16 % CBeTonponycKaHHH h chhxcchhh c£>OTOCHHTe3a b 2.7 pa3a. 

KoHueHTpauHH xjiopocf)HJUiOB a + 6 noBbiinaeTCH no Mepe CHHxceHHH CBeTOBoro aobo- 
AbCTBHfl XBOH, npOHBAflfl C HHM OTpHljaTeAbHyK) XOppeAflUHK) (R = -0.79 ± 0.04). C 
nOTeHUHaAbHbIM 4)0T0CHHTe30M, npHBeAeHHbIM K OAHOMy ypOBHK) OCBemeHHOCTH, CyMMa 

3eAeHbix nnrMeHTOB B3aHMOCBH3aHa noAoacHTeAbHO (R = 0.73 ± 0.04). KoHueHTpauna 
XAopocjDHAjia 6 HMeeT 6oAee TecHyio OTpHuaTeAbHyio xoppeAHUHio c ypoBHeM CBeTOBoro 
AOBOAbCTBHH noOeroB (R = -0.87 ±0.01), neM xAopocjDHAAa a (R = -0.73 ±0.04). Otho- 
LUeHHe KOHUeHTpaUHH XAOpO(})HAJia a K TaKOBOH XJIOpO(J)HAAa 6 HMeeT nOAOXCHTeAbHyiO 
xoppeAJiUHK) co CBeTOBbiM AOBOAbCTBHeM noOeroB (R = 0.85 ± 0.03) h yMeHbiuaeTCB x 
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ocHOBaHHio KpoHbi h b rayGb Hee. KapoTHHonabi TaKxce oGHapyxcnBaiOT HeKOTopoe 
noBbimeHHe KOHueHTpauHH no Mepe yMeHbiueHHH oGecneneHHocTH cbctom noGeroB 
(R = -0.69 ± 0.04). y Picea excelsa coaepxaHne 3eaeHbix h xceaTbix nnrMeHTOB b xBoe 
Taxxce HaxoanTCH b oGpaTHon 3aBHCHMOCTH ot ee ocBemeHHOCTH (HoBHUKaa, 1971). 

B nepnoa OKOHHaHHfl aKTHBHoro npoaoabHoro pocTa CTeGaa P. excelsa MeMGpaHHaa 
CHCTeMa naacTna aocTnraeT HanGoabmero pa3BHTHH. OGmee hhcho rpaHanbHbix THjiaKo- 
naoB Ha cpe3e naacTnabi HecKoabKO B03pacTaeT no Mepe yMeHbmeHHfl CBeTOBoro aoBoab- 
ctbhh (R = -0.76 ± 0.04). Hhcjio rpanajibHbix TnaaKonaoB Ha cpe3e naacTnabi tccho 
B3aHMOCBH3aHO C npHBeaeHHbIM K OflHOMy ypOBHIO OCBemeHHOCTH nOTeHUHaJlbHblM (J)OTO- 

cHHTe30M xboh (R = 0.84 ± 0.02). Bojibinee HacbimeHne MeMGpaHaMH rpaH naacTna b 
3aTeHeHHOH XBoe, no-BnanMOMy, oO^hchhctch aeHCTBneM pacceaHHoro CHHero CBeTa, 
KOTopoe no scjxjjeKTy aHajiorHHHO npaMOMy coaHeHHOMy ocBemeHHio. noaoGHoe HBaeHne 
HaGaioaaaocb Taxxce y apyrnx pacreHHH (BaacoBa, 1975; Mokpohocob, 1981). 

no Mepe CHHxeHHA CBeTOBoro aoBoabCTBHH noOeroB HaGaioaaeTCfl yBeanneHne nap- 
uwajibHoro o6i>eMa KpaxMaaa b naacTnaax (R = -0.70 ± 0.05). BepoaTHO, b ycaoBHflx 

3aTeHeHHH 3aTOpMO)KeH OTTOK aCCHMHJIHTOB H3 XBOH. 

YxyameHne CBeTOBoro pexcnMa noGeroB npnBoawT k yMeHbineHHio nncaa naacTorao- 
Gya Ha ceneHHH naacTnabi (R = 0.76 ± 0.04), MaTepHan KOTOpbix, no-BnanMOMy, 6oJiee 
aKTHBHO, neM y CBeTOBOH xboh, BKjnoHaeTCH b cocTaB MeMOpaH. 06i>eM miacTH^bi, 3a 
HCKJHOHeHHeM KpaXMaJia, aOBOabHO TeCHO CBH3aH C ypOBHeM CBeTOBOrO AOBOJlbCTBHH 
noOeroB (R = 0.88 ±0.01), a Taxxce c noTeHunaabHbiM cj30T0CHHTe30M b peajibHbix 
ycjiOBHHx ocBemeHHH (R = 0.78 ±0.04). 

M3MeuHU60cmb 3ajioxceHiui cmpyKmyp oxeoeuHOBo no6eaa uoeou aenepai^uu 

e jcpone depeea 

nocjie OKOHnaHHfl npoaoabHoro pocTa CTeGaa MaTepHHCKoro noGera rncToreHHbie 
npoueccbi noKanH3yK)TCfl b 30Hax annKaabHbix MepncTeM, a TaKxce aaTepaabHbix Mepnc- 
TeM — KaMOna h $enaoreHa (31 hiojih 1984 r.). B sthx ycaoBnax annKajibHbie MepncTeMbi 
H3MeH5HOT Twn 3aKaaabiBaeMbix CTpyKTyp, nepexoafl k cjjopMHpoBaHHio 3anaTKOB c})HTOMe- 
pOB oxBoeHHOH Haem noGeroB hoboh reHepaunn (TaGa. Ill, El — E3). B KOMnnexc 
CTpyKTyp 3anaTKa cf)HTOMepa bxouht noayccf)epHHecKHH jihctoboh GyropoK, b ocHOBaHHH 
KOToporo HaxoaHTCH npoKaMOnajibHbin tjdk h kjictkh nepn^epHnecKOH MepncTeMbi. 
JlncTOBbie 3anaTKH c£)opMHpyK)TC5i no TeM xce cnnpaaaM, hto h nocaeuHne cjioh npHMOp- 
aneB Kpoiomnx Hemyn noHKH. Ohh hmcjot caaGbin pocT, b cpaBHeHHH c npnMopanflMH 
Kpoioiunx Hemyn noHKH, nocKOJibxy hx kjictkh aoabme coxpaHHiOT MepncTeMaTHHHOCTb 
h HMeiOT HeOojibmoH TeMn aeaeHHfl. B ocHOBaHHH 3anaTKa noGera b stot nepnoa Hanaaa 
(J)opMHpoBaTbCH anac^parMa, OTaeaaioiuafl ero cepaueBHHHyio MepncTeMy ot cepaueBHHbi 
noHKH. Ee KjieTKH o6pa30Bann Goaee yToaiueHHbie oGojiohkh, neM b cmokhmx tkbhhx, 
oGaaaaFoiune noBbiujeHHbiM aBOHHbiM npeaoMaeHneM CBeTa. Bo3HHKHOBeHHe anac^parMbi 
b ocHOBaHHH 3anaTKOB noOeroB y Picea smithiana nponcxoanT b aBrycTe (Pillai, Chacko, 
1978). 

B paccMaTpHBaeMbiH nepnoa (31 mona 1984 r.) coxpaHeHHe MepncTeMaTHHHocTH 
KaeTOK 3anaTKa noGera oG^hchhctch, Bepo^THo, TeM, hto oh HanGoaee tccho B3aHMOCB«- 
3aH npoKaMGnanbHbiMH nynKaMH c HHHunanbHOH 3ohoh kbmGhji npoBoaamero unaHHapa 
noHKH. npouecc c})opMHpoBaHH5i aneKCOM 3anaTKOB cjjHTOMepoB hoboh reHepaunn npea- 
onpeaeaneT nncao xbohhok h, b kohchhom HTore, bo3moxchocth pocTa, (j)OTOCHHTe3a h 
apyrnx cjjyHKunn noGera b caeayiomnn BereTaunoHHbin nepnoa. Hncao 3aKaaabiBaeMbix 
aneKCOM TepMHHaabHon noHKH ancTOBbix GyropKOB noaoxcnTeabHO B3anMOCBH3aHO c 
HHcaoM xbohhok MaTepHHCKoro noGera (R = 0.92 ± 0.01), ypOBHeM ero cbctoboix) aoBO- 
abCTBHH (R = 0.84 ± 0.02), oGluhm c})OTocHHTe30M noGera (R = 0.87 ±0.01) (TaGa. 3). 

ZlHcj)(j3epeHUHauH5i ycaoBHii ocBeuieHna caaGo CKa3biBaeTC5i Ha nncae apycoB ancTOBbix 
3anaTKOB, KOTopoe 3aMeTHo yMeHbuiaeTCJi anuib b ocHOBaHHH h b rayGnHe KpoHbi. 3Ta 
BeanHHHa tccho KoppeanpyeT c bhcotoh Gokoboh noBepxHocTH 3aHaTKa noGera, Ha 
KOTopon pacnoaoxceHbi ancTOBbie npnMopann (R = 0.98 ± 0.01). IIocaeaHJiB BapbnpyeT b 
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TABJIHUA 3 

XapaKTcpMCTHKa no6croB pa3JiHHHbix nopHjucoB bctbjichhh b kpohc cjih ch6hpckoh b nepH- 
oa 3a;io)KCHHH cTpyKtyp 3anaTKOB no6croB 6yaymeH reHcpauHH b noHKax (31 hiom 1984 r.) 


Twn 
no- 
6c- 
ra | 

Hhcjio 

XBOHHOK 

Ha no6crc 

OCBCIUCH- 

HOCTb, 

10 JIIOKC 

06mnft 

o6beM 

noGera, 

MM 3 

06mHft 
o6lcm xboh 
no6cra, 

MM 3 

JlnaMCTp ocho- 
BaHHfl ctc6- 

JICBOH H3CTH 

aanaTKa 
no6cra, mkm 

Bbicoia 6 oko- 
Boft noBcpx- 
HOCTH 3a i iaT- 
xa ctc6jih c 

JIHCTOBbIMH 

npHMOpUHHMH, 

MKM 

1 

197±11 

2850±155 

4608±146 

3093 ±129 

1261+49 

358±17 

2 

129±5 

2850±155 

2443 ±143 

1957±126 

1034155 

441 ±20 

3 

72±4 

1311 ±56 

1343±80 

1136±37 

765133 

393±18 

4 

129±6 

1311 ±56 

1895±98 

1509±80 

869147 

406±21 

5 

20±1 

855±38 

98±5 

77±3 

324U5 

168 ±8 

6 

41 ±2 

769±36 

390±12 

356±13 

365123 

375±15 

7 

22±1 

456±21 

116±4 

101 ±4 

— 

— 


TABJIHUA 3 (npodojixcenue) 


Twn 

no- 

6e- 

ra 

_I 

Hhcjio 

flpycoB 

JIHCTOBbIX 

npHMop- 

JIHCB 

06iuee 

HHCJIO 

JIHCTOBUX 

npHMOp- 

ilHeB 

06beM 
JIHCTOBBIX 
npHMOp- 
JXHCB, % 

OOTOCHHTC3 

XjIOpOCj)HJUIbI 
a + 6, 
110~ 3 
Mr/rcwp. Maccu 

KapOTHHO- 

HUbl 

I 10' 3 

Mr/fcbip. Maccu 

Mr CO 2 / 

Tcyx. Maccbi * H 

1 

oaHoro 
no6era,Mr 
CO? /H 

1 

3.5±0.2 

117±6 

17±1 

5.58db0.25 

7.9410.36 

527±33 

1 72±14 

2 

4.0±0.1 

10416 

23 ±1 

4.2710.36 

3.21 ±0.15 

593±25 

175±5 

3 

4.0±0.2 

88±5 

19±1 

5.40±0.50 

2.65±0.15 

511 ±26 

150±11 

4 

4.0±0.2 

96±5 

30±2 

7.65±0.44 

4.8910.26 

475±36 

151 ±12 

5 

2 .0±0.1 

21 ±1 

41 ±2 

5.101=0.18 

0.17±0.01 

521 ±17 

16216 

6 

3.5±0.2 

1 35±1 

50±3 

4.47±0.23 

1 0.6610.05 

544±12 

191 ±5 

7 

— 

— 

— 

2.5210.08 

0.11 ±0.01 

668 ±48 

182±15 


KpOHe^epeBa 3HaHHTejibHO cjiaGee (C v = 27 %), neM jinaMeTp ocHOBaHHA cTeGjieBOH nacTH 
3anaTKa noGera ( C v = 48 %). 

B noHKax TepMHHanbHbix noGeroB BeTBen b ocHOBaHHH KpoHbi oG'beM jihctobmx 
npHMopziHeB cocTaBjiaeT okojio 50 % ot oGmero oG'beMa 3anaTKa noGera, a b BepxHen 
nacTH KpoHbi — b npejjejiax 17 %. flojia xboh b o6i>eMe 3pejioro MaTepHHCKoro noGera 
3HaHHTejibHO Gojibiue (67—91 %), neM y 3a4aTKa, h OHa OTpHuaTejibHO KoppejinpyeT c 
ypoBHeM CBeTOBoro jioBOJibCTBHH (R = -0.72 ± 0.04). 

IlapuHajibHbiH oGT>eM xboh Ha noGere HMeeT TeHjxeHUHio chhxcchhh no otholuchhio k 
nepHoay OKOHHaHHH oceBoro pocTa CTeGjifl (b cpejmeM c 84.0 % jxo 81.3 %). OcoGchho 
(okojio 9.5 %) yMeHbLUHJiacb aojia xboh y aKTHBHO pacTymnx noGeroB b BepxHen nacTH 
KpoHbi j^epeBa 3a cneT Gojibinero yBejiHneHHB oG'beMa hx CTeGjia. 

Ha 3Tane 3ajio)KeHH5i CTpyKTyp noGeroB hoboh reHepaunn (31 hiojia 1984 r.) He 
npoHcxojjHT cymecTBeHHbix H3MeHeHHH c{)0T0CHHTe3a xboh MaTepnHCKHx noGeroB b 
cpaBHeHHH c oKOHHaHHeM nepnojxa 3ajio>KeHHfl CTpyKTyp noHKH (22 hioha 1984 r.). 
OcTaeTCfl BbicoKOH nojioxcHTejibHaa Koppejifluna cyMMapHoro c})OTOCHHTe3a Been xboh 
noGera c ypoBHeM ee ocBemeHHOCTH (R = 0.78 ± 0.04). K jiaHHOMy cpoKy oGHapyxHBaeTca 
3aMeTHoe B03pacTaHHe KOHueHTpaunn 3ejieHbix nnrMeHTOB, a Taxxe KapoTHHOHjiOB (b 
cpe^HeM b 1.22 pa3a). HaKonjieHne 3ejieHbix h acejiTbix nnrMeHTOB b xBoe bo BTopon 
nojioBHHe BereTau,HOHHoro nepnojia xapaKTepHo h jjj ih Picea excelsa (HoBHUKaa, 1971). 

YjibTpacTpyKTypHaa opraHH3au,HH Me3oc})HJUia He npeTepnejia 3aMeTHbix H3MeHeHHH. 
TxaHH xboh npHoGpejiH npH3HaKH nojiHoro co3peBaHHH. 
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Ilpouecc 3ajio>KeHHfl aneKCOM 3anaTKOB (})HTOMepoB oxbochhoh nacTH no6era hoboh 
reHepauwH npoaonxcaeTca ao Komxa aBrycTa—Hanajia ceHTflOpa. BecHOH caeayiomero roaa 
hhcjio cfcwTOMepoB 3anaTKOB no6eroB b nonicax He B03pacTaeT, a nponcxoaHT hx cootbct- 
CTByiomee KOHKpeTHbiM ycnoBHAM flajibHewmee pa3BHTHe. 

BbIBOilbl 

1. DiaBHbiH npH3HaK aaanTauHH Been CHCTeMbi CTpyKTyp no6era k CHHxceHHio ypoBHfl 
ocBemeHHB b xpoHe aepeBa — yMeHbiueHHe nncjia cJ)HTOMepoB. Oho npHBoaHT k oaHOBpe- 
MeHHOMy cymecTBeHHOMy naaeHHio BejiHHHHbi (fjyHKUHH h noKa3aiejieH b pacneTe Ha no6er. 

2. KoJiHHecTBo (J)HTOMepoB no6era npeaonpeaejnieTCfl b ochobhom b npouecce pa3BH- 
thh MepHCTeMaTHnecKoro anexca Ha STane (JjopMHpoBaHHB MaTepHHCKOH noHKH (anpe/ib— 
Hanano Hfona), Koraa aeTepMHHHpyeTca hhcjio jthctobmx cnnpajien, CBjnaHHbix c poctom 
anexca no anaMeTpy. Ha STane 3ajio*eHHfl 3anaTKOB (fwTOMepoB 6yaymero no6era (HaHano 
hiojib— ceHT»6pb) oGycjioBjiHBaeTca kojihhcctbo apycoB jihctobwx GyropxoB, KOTopoe 
BapbHpyeT b xpoHe aepeBa 3HaHHTejibHO cjiaGee, neM anaMeTp ocHOBaHHa anexca. 

3. Ha ypoBHe oaHoro c|)HTOMepa HeaocTaTOx cBeTa npHBoaHT k MeHbiueMy noHTH Ha 
nopaaox, neM y uejioro no6era, chhjkchhio BejiHHHHbi cjjyHxuHH h noxa3aTenen. HanGonbiuee 
BJIHBHHe Ha OKOHHaTCJlbHbie pa3MepbI (jjHTOMepOB OKa3bIBaiOT yCJlOBHB nepBOH nOJTOBHHbl 
BereTauHOHHoro nepnoaa, xoraa nponcxoaHT cfjopMnpoBaHne h pocT TxaHen: y xboh sth 
npoueccbi 3aBepmaiOTca paHbiue (bo 2-h nonoBHHe hjohb), neM y CTe6;ia (b Hanane hiojib). 

4. AaanTauna noTeHUHanbHoro cj30T0CHHTe3a k ycjiOBHBM ocBemeHHa aeTepMHHnpy- 
eTca xoHueHTpaunen 3eneHbix h xcejiTbix nnrMeHTOB, pa3BHTneM MeMOpaHHon CHCTeMbi 
n/iacTHxu KOjiHHecTBOM ycTbHu, npwxojiamHMca Ha eanHnuy o6beMa Me30cj3HJiJia, Tonmn- 
hoh Me3oc})HjiJia. MopcjjoMeTpHnecKHe xapaxTepHCTHKH Me30(J}Hjuia h ycTbHHHoro anna- 
paTa npeaonpeaejiaioTCfl b paHHeBeceHHnn nepnoa, xoraa npoxoa«T npoueccbi cj)opMnpo- 
BaHHa TKaHen xboh h aeneHne hx KJieTOK (anpejib—Man). HaHano aeTepMHHaunn 
KOHueHTpauHH nnrMeHTOB, creneHH pa3BHTHa MeMGpaHHon CHCTeMbi nnacTna othochtca 
ko BpeMeHH, xoraa mieTKH Me30c})HJUia nepexoa^T k co3peBaHHio b nepnoa Bbixoaa 
ancTOBbix 3anaTK0B H3-noa noxpOBOB noHKH (xoHeu Maa). 

5. CBeT03aBHCHMyio peryaauHK) Mopc})oreHe3a roaHHHoro no6era, BepoaTHo, ocymec- 
TBaaioT pa3aHHHbie CHCTeMbi. flencTBya oaHOBpeMeHHO b 3anaTKe no6era, b BeceHHHH 
nepnoa npn kphthhcckh hh3khx ypoBHax ocBemeHHocTH sth CHCTeMbi BCTynaiOT b 
aHTarOHH3M, KOTOpblH npHBOaHT K TOpMOXeHHK) pa3BHTHa anHKaJlbHOH MepHCTeMbI B 
noab3y (JjopMHpyiomeroca jincTOBoro annapaTa. 
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SUMMARY 


Morphogenesis, growth and photosyntesis of the shoots in the crown of Picea obovata have been 
studied. The following levels of organization have been established by a decrease in the adaptation 
to the illumination conditions: 1) the whole shoot; 2) single phytomer, and 3) cells and their 
metabolism. At level 1 a relationship between illumination and phytomer number is the most apparent. 
This relationship results in the greatest differentiation of shoot by growth and photosynthesis in the 
crown of the tree. At level 2 the differentiation of phytomers by growth and photosynthesis are 
much less and it becomes minimal at the level 3. The systems responsible for the regulation of 
histogenesis in the shoot primordia within the bud as well as those responsible for their apical 
meristem become antagonistic to each other in spring under conditions of low illumination. This 
antagonism leads to the maximal inhibition of growth of the apices and latter of the shoot primordia. 
At the same time, the development of the leaves and stems of the maternal shoot proceeds normally. 
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CPABHHTEJIbHblft MOP4>OJIOrHHECKHfi H 3KOJIOrHHECKH0[ 
AHAJIH3LI flBYX BHflOB POflA STEPHANOD1SCUS ( BACILLARIOPHYTA ) 

S. I. GENCAL. COMPARATIVE MORPHOLOGICAL AND ECOLOGICAL ANALYSES OF THE TWO SPECIES 
OF THE GENUS STEPHANODISCUS C BACILLARIOPHYTA) 

IlpoBeAeHbi cpaBHHTejibHbiH MOpcjjoJiorHHecKHH h 3 KOJiorHHCCKHH aHajiH 3 bi Stephanodiscus binderanus var. 
binderanus , S. binderanus var. oestrupii h S. hantzschii. BbiaaneHO cxoactbo HByx noc/iejiHHX TaxcoHOB. 


Melosira oestrupii , BnepBbie onncaHHbiH A. Cleve-Euler (1910), eio xe 6biJi no3£Hee 
nepeBejoieH b po;t Stephanodiscus (Cleve-Euler, 1951). npH sneKTpOHHO-MHKpocKonHHe- 
ckom H3yneHHH BHeuiHeH noBepxHOCTH naHUHpH S . binderanus var. oestrupii (A. Cl.) 
A. Cl. BbiRBJieHbi HHTepecHbie MopcJxxnorHHecKHe ocoOchhocth: BeTBamneca LUHnbi h 
H ajiHHHe b kojiohhh CHJibHO OKpeMHejibix CTBOpOK (Stoermer et al., 1979). Te ate 
ocoOeHHocTH BCTpenaiOTCJi h y jipyroro npejtcTaBHTejia pojta S. tenuis Hust. (Stoermer et 
al., 1979), hto Bbi3biBaeT onpeaejieHHbie TpyjtHOCTH npH HjteHTHctiHKauHH ynoMaHyrax 
TaKCOHOB. B CBR3H C 3THM HaM npejlCTaBJiaeTCa HHTepeCHbIM IlpOBeCTH CpaBHHTejibHbiH 
MopcJjojiorHHecKHH h 3KOJiorHHecKHH aHajiH3bi TnnoBOH pa3HOBHAHOCTH S. binderanus 
(Kiitz.) Krieger var. binderanus , S . binderanus var. oestrupii h 6jiH3Koro no MOpcfxxnorHH 
BHjta S. hantzschii c uejibio BbiacHeHHa CHCTeMaTHHecKoro nojioaceHHa S. binderanus var. 
oestrupii. 


MaTepuaji h MeTojiHKa 

MaTepnajiOM ana HacToamen paOoTbi nocnyatnnH npoGbi (})HTonnaHKTOHa, coOpaHHbie 
Ha PmGhhckom h UleKCHHHCKOM BOAOxpaHHJiHmax, flyHae h 06h. OnncTKy naHunpen 
Bojtopocjien ot opraHHnecKoro BemecTBa npoBoanjin mctojiom xojioAHoro cacnraHHa 
(BanoHOB, 1975). FlpH npnroTOBJieHHH npenapaTOB ana TpaHCMHCCHOHHoro sneKTpoHHoro 
MHKpocKona (T3M) Hcnojib30BajiH HHTpouejunojio3Hyio njieHKy, yKpenjieHHyio yrneM b 
H anbuiHTejibHOH ycTaHOBKe JEM-4C. IloaroTOBKy npenapaTOB ana CKaHnpyiomero sjiex- 
TpoHHoro MHKpocKona (C3M) npoBoaunn HanbuieHneM 30Ji0Ta b ycTaHOBKe Eico-IB3. 
ilpenapaTbi H3ynann b T3M H-300 h C3M JSM-23S. Ilpn KOJiHnecTBeHHOM yneTe 
Boaopocnen Mbi Hcnojib30BajiH pa3pa6oTaHHbiH hbmh MeToa (Genkal, 1989). 

Pe 3 yjibTaTbi h hx oGcyxaeHHe 

H3yneHHe nonynauHH S. binderanus var. oestrupii no3BOJiHJio HaM yTOHHHTb creneHb 
H3MCHHHBOCTH KOJIHHeCTBCHHblX npH3HaKOB (Ta6jl. 1) H BnepBbie nOKa3aTb CTpOeHHe H 
BapnaOejibHOCTb HexoTOpbix CTpyKTypHbix sjicmchtob naHUHpa. H 3 HccneaoBaHHbix npH- 
3HaxoB HaHMeHee H3MeHHHBbiM OKa3anca awaMeTp ctbopkh, HanOonee H3MeHHHBbiM — 
hhcjio apeon Ha KOHite uiTpnxa (Ta6n. 1). Hhcjio iijtphxob b 10 mkm b Harnnx Bbi6opKax 
(8—12) BapbnpoBajio 3HaHHTejibHO 6ojibme, neM yxa3aH0 b onncaHHH (11 b 10 mkm). Ha 
noBepxHOCTH ctbopkh BbipocT c onopaMH oTcyTCTByeT (Ta6n. I, 2, 5), hto xapaKTepHO 
.ana S. binderanus var. binderanus h S. hantzschii (Ko3bipeHKo h ap., 1992). KpaeBbie 
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TABJIHUA 1 


CiaTHCTHHecKHc xapaKTcpwcTHKH Bhi6opoK npeflcraBHTejieH po.ua Stephanodiscus 



S. binderanus var. oestrupii (06cKaa ry6a) 


1 

9-12 

10.97±0.20 

0.76 

7.2 

15 

2 

8-12 

10.40+0.34 

1.35 

13.0 

15 

3 

5.3—9.5 

7.5310.33 

1.28 

16.9 

15 

4 

27.2-40.0 

35.13±0.88 

3.40 

9.7 

15 

5 

2.5—4.0 

3.0210.09 

0.38 

12.7 

15 

6 

3-4 

3.4610.13 

0.51 

14.9 

15 



S. binderanus var. 

oestrupii ( flyHaw) 



1 

10-12 

Il.10i0.08 

0.49 

4.4 

30 

2 

10-12 

10.66+0.17 

0.95 

8.9 

30 

3 

6.6—9.0 

7.8910.10 

0.55 

7.0 

30 

4 

27.2-36.9 

31.59±0.41 1 

2.29 

7.2 

30 

5 

2.3—3.1 

2.8810.03 

0.21 

7.4 

30 

6 

2-4 

3.0610.06 I 

0.36 

11.9 

30 


S. binderanus van binderanus (Pbi6nHCKoc BoaoxpaHHjmme) 


1 

8.7-15.1 

11.4210.28 

1.57 

13.7 

30 

2 

10-16 

12.1610.25 

1.41 

11.6 

30 

3 

7.7-11.0 

9.3110.16 

0.90 

9.6 

30 

4 

22.2-30.9 

25.27i0.37 

1.99 

7.8 

28 

5 


He 

npHBO/IHTCH 



6 

1-3 

1 2.0010.04 | 

1 0.25 1 

12.9 

1 30 



S. hantzscfiii (06c Kan ry6a) 



1 

10.4-22 

16.0710.75 

4.24 

26.4 

32 

2 

6-10 

8.4310.25 

1.43 

17.0 

32 

3 

4.6—7.5 

6.1110.14 

0.84 

13.0 

32 

4 

17.6-40 

29.36i0.87 

4.92 

16.7 

32 

5 

2.1—3.1 

2.7010.06 

0.31 

11.5 

24 

6 

2-5 

3.84+0.14 

0.80 

21.0 

32 



S. hantzschii (flyHafi) 



1 

8.7-17.3 

11.4510.40 

2.24 

19.5 

30 

2 

8-12 

10.50+0.17 

0.97 

9.2 

30 

3 

6.4—9.3 

7.78+0.12 

0.69 

8.9 

30 

4 

27.5-42.8 

38.86±0.67 

3.68 

10.0 

30 

5 

2.4—3.8 

2.95±0.05 

0.31 

10.6 

29 

6 

3-5 

3.7310.10 

0.58 

15.6 

30 


IIpHMCMaHHC. ripM3HaKH: 1 — AMaMCTp CTBOpKH, MKM; 2 — HHCJIO UITpHXOB B 10 MKM 
(2 — noiicMCT npoBojwjiH oOmenpHHHTWM cnoco6oM (Anonymous, 1975)); 3 — to ace; 4 — hhcjio 
apeoji b 10 mkm; 5 — whcjio bwpoctob b 10 mkm (3—5 — npw noflCHCTe Hcno;ib30BajiH MeTOflMKy, 
npc,!uio)KCHHyK) HaMM (fcHKaA 1977, 1978)); 6 — hmcjio apeoji Ha kohuc uiTpHxa. 


29 



TABJ1HUA 2 

^Hana30HM otholuchuh bwcotw naHUHpa k cro zwaMeTpy y HeKcrropbix npeacTaBHTejieH 

pona Stephanodiscus 


Mctomhhk 

S. binderanus 

S. hantzschii 

var. binderanus 

var. oestrupii 


JlHTCpaTypHbie 

\ 0.80-1.40 

0.50-1.75*** 

0.50-1.14 

ZiaHHbie 

Co6cTBeHHbie aaHHbie 

(1.88*, 3.33**) 
0.88-1.44 

0.38-1.38 

0.28-1.00 


ripHMCHaHMe. JlHTepaiypHbie aaHHbic nojiyucHbi H3 cjicjoyiomMX pa6or. Huber-Pestalozzi, 1942; 
Cleve-Euler, 1951; Round, 1972; Stoermer et al., 1979; Krammer, Lange-Bertalot, 1991. 3HaMCHHH nojiyucHbi 
Ha ocHOBe pneyHKOB: * fig. 73a (Clcve-Euler, 1951), ** fig. 8 (Round, 1972), *** fig 73 (Clcvc-Eulcr, 
1951). 

BbipocTbi, KaK h y Ha3BaHHbix TaKCOHOB, OKpyxeHbi 3 onopaMH (Round, 1972; Ko3bipeHKO 
h jtp., 1992). flByry6biw BbipocT pacnojioxeH Ha 3arH6e ctbopkh h opneHTHpOBaH nozt 
He6ojibuiHM yrjiOM k BHyTpeHHew noBepxHocTH ctbopkh (Ta6n. I, 6 ). Pa3jiejiHTejibHbie 
ctbopkh BCTpenaioTCH Kax cjia6o (Ta6ji. I, 5), TaK h CHJibHO OKpeMHejibie (Ta6ji. I, 4). 
CoeflHHHTejibHbie munbi no (J)opMe 3HanHTeJibHO BapbHpyioT ot ocTpoKOHenHbix jto CHJibHO 
BeTBamnxca (Ta6ji. I, 2, 7; II, 7, 2). B pe3yjibTaTe BbiHHCJieHHH othouichha BbicoTbi 
naHuwpa k ero jmaMeTpy, ocHOBaHHbix Ha 3a\iepax sthx ajieMeHTOB jtaxe no He6ojibinoMy 
HHCJiy HeraTHBOB h cjjOTorpacjjHH, BbiacHHJiocb, hto y OTjtejibHbix KJieTOK zjaHHoe OTHome- 
HHe MoxeT H3MeH5iTbca b 3HaHHTejibHbix npejtejiax (Ta6ji. 2). 

Ozihoh H3 yaHBHTCJibHbix oco6eHHocTen S. binderanus var. oestrupii , OTKpbiTOH 
E. Stoermer c coaBT. (1979), aBjiaeTca Hajinnwe b kojiohhh TaK Ha3biBaeMbix pa3jiejiHTejib- 
HblX, CHJibHO OKpeMHejlblX CTBOpOK (Ta6jl. I, 4). AHajIOrHHHbie CTBOpKH, CXOXHe no 
o6meMy aGpncy, oTMeneHbi y 5. tenuis (Stoermer et al., 1979). rio3,aHee nocjiejuiHH 6bui 
CBejieH b CHHOHHMHKy k S. hantzschii. CooTHomeHHe cjia6o h CHJibHO OKpeMHejibix 
CTBopoK b nonyjiauHax stopo TaKCOHa b TeneHHe BeceHHero pa3BHTH5i BapbnpyeT ot 1 : 1 
AO 1:15 (reHKaji, KopHeBa, 1990). IlaHUHpb c CHJibHO h cjia6o OKpeMHejibiMH CTBOpKaMH 
BCTpenaeTca h y jtpyrwx npejtCTaBHTejieH pojia Stephanodiscus : S. invisitatus Hohn et 
Hellerman, S. minutulus (Kiitz.) Cleve et Moller, S. triporus Genkal et Kuzmin (TeHKaji, 
KopHeBa, 1990). BMecTe c TeM (JjyHKUHH pa3jtejiHTejibHbix ctbopok Moryr BbinojiHHTb h 
cjia6o OKpeMHejibie ctbopkh c cooTBeTCTByiomen (J)opMOH umnoB (Ta6ji. I, 3 ). 

flpyraa Heo6biHHaa ocoOeHHOCTb S. binderanus var. oestrupii — CHJibHO BeTBamneca 
mnnbi, npoaejiaiomHe, no HaiiiHM ztaHHbiM, 3HaHHTejibHyio CTeneHb h3mchhhbocth jjaxe b 
ojlhoh kojiohhh (TaGji. I, 7). IlpHHeM 3jtecb HMeiOTca munbi, xapaKTepHbie hmchho juia naHHOH 
pa3HOBHUHOCTH, a TaKxe ocrpoKOHeHHbie h pa3jiBoeHHbie, npHcymne S. hantzschii (TaGji. II, 
3 — 5). Stoermer c coaBT. (1979) npHBOjiaT MHKpotJxyrorpacjHiH oahhohhwx kjictok S. tenuis 
c CHJibHO BeTBHiHHMHca LHHnaMH, THnHHHbiMH jyia S. binderanus var. oestrupii. 

KneTKH S. binderanus var. oestrupii OTjiHnaiOTca ot THnoBoii pa3HOBHjtHOCTH MeHbiueH 
BbicoTOH (Ta6ji. 1, 7) (Stoermer et al., 1979). no HauiHM h jiHTepaTypHbiM jtaHHbiM, 
,aHana30Hbi OTHOineHHa BbicoTbi naHunpa k ero nnaMeTpy y paccMaTpnBaeMbix TaKcoHOB 
nepeKpbiBaioTca, ho no KpaiiHHM 3HaneHHaM stofo npn3HaKa, ocoOeHHO MHHHManbHbiM, 
S. binderanus var. oestrupii 6jinxe k S. hantzschii (Ta6ji. 2). 

Kojiohhh S. binderanus var. oestrupii b cpe^HeM 3HaHHTejibHo Kopone, neM y THnoBOH 
pa3H0BHjtH0CTH (Stoermer et al., 1979). S. hantzschii TaKxe BCTpenaeTca KaK b kopotkhx 
KOJioHHax (TaOji. II, 3 —5), TaK h b jyiHHHbix (Huber-Pestalozzi, 1942; npoiuKHHa-JIaB- 
peHKO, MaKapoBa, 1968; Stoermer et al., 1979). S. hantzschii He ejtHHCTBeHHbin npejtcTa- 
BHTeJib pozta Stephanodiscus , KOTopbiii BCTpenaeTca b BHjte ojtHHOHHbix kjictok h kojiohhh. 
TaK, S. invisitatus TaKxe BereTHpyeT b BHjte oflHHOHHbix kjictok c ocTpoKOHenHbiMH 
LHHnaMH HJIH B BHJje nJlOTHbIX HHTeH, B KOTOpbIX KJieTKH COejLHH5HOTC51 C nOMOIHbK) 
JienecTKOBHjtHbix LiinnoB (Genkal, Kiss, 1991). npH stom nHK pa3BHTHa KOJiOHHajibHOH 
(JjopMbi HacTynaeT no3jmee TaKOBoro oahhohhoh (j)opMbi (Genkal, Kiss, 1991), hto. 
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Phc. 1. BeceHHHH AHHaMHKa hhcjichhocth BoaopocjieH (7, 2), 
TeMnepaTypa boam (3) h ccxaepjKaHHJi KpeMHHa b Boae ( 4 ) b 
PmGhhckom BOfloxpaHH^Hiue (1982 r.). 

Ctehuhh: A — my6oKOBOHHaji (XonpnHo), Z> — MejiKOBOUHaa (icaHan y 
noc. Eopoic). Boaopocjin: 1 — Stephanodiscus hantzschii , 2 — 5. binde- 
ranus. rio ocsm aOcuncc — KaneHnapHbie Mecsruw, no ocjim opanHaT: / — 
sHCJieHHOCTb, 10 3 kji./ji; // — TeMnepaTypa, °C; III — coaepxaHHe 
KpeMHHa, Mr/n. 



B03M0XCH0, CBH3aHO C 6oJiee 3(j)(|)eXTHBHblM HC- 
nojib30BaHHeM nHTaTejibHbix BemecTB KjieTKaMH b 
koaohhhx (OeAopoB h Ap., 1974) b nepwoA hcto- 
meHHH 3anacoB 6HoreHHbix sacmchtob k xoHLiy 
BeceHHew BcnbimxH pa3BHTHH BOAopocjiew. Taxaa 
jce xapTHHa HaOmoAaeTca h npw aHanH3e AaHHbix 
no S. hantzschii w S. binderanus (pwc. 1). B no- 
cjieAHeM cnynae HAeHTMcfiHxauHa S. binderanus 
npOBOAHAaCb 6e3 BblAeAeHHX pa3HOBHAHOCTeH. 

IIpoOneMbi tohhofo onpeAeAeHHfl paccMaTpw- 
BaeMblX TaXCOHOB, BepOBTHO, HMeAH MeCTO HeOA- 

HOKpaTHo. Tax, Cleve-Euler (1951; fig. 73) yxce b 
cbocm onHcaHHH S. binderanus var. oestrupii npn- 
BOAHT pweyHKH, H3 XOTOpbIX pHC. 73a HJUIlOCTpH- 
pyeT THnoByio pa3HOBHAHOCTb, a pwc. 73c — S. te¬ 
nuis (= S. hantzschii) (Stoermer et al., 1979). 

K. Kiss (1987; fig. 12) npHBOAHT MHxpocjxrrorpa- 
(J)HK) koaohhh H3 4 KJieTOK S. binderanus (C3M). 

Ha Ham b3faha, npHBeAeHHaa cfiopMa othochtch x S. hantzschii. 

CrBopKH S. binderanus var. oestrupii cxoxch no o6meMy a6pwcy c S. hantzschii 
(Ta6ji. I, 2; II, 6). CpaBHHTenbHbiw aHanH3 xonHnecTBeHHbix npH3HaxoB b H3yneHHbix 
nonynauHax noxa3an, hto npw coBnaAeHHH Anana30Ha h3mchhhbocth AHaMeTpa CTBopxw 
HHcna mTpHxoB h apeon b 10 mkm, a Taxxce apeon Ha xoHue iirrpHxoB y S. binderanus 
var. oestrupii coBnaAaeT c TaxoBbiMH y S. hantzschii , a He y S. binderanus var. binderanus 
0ra6n. 1). Pe3ynbTaTbi HcnoAb30BaHH» MHoroMepHow CTaTHCTHXH Taxxce cBHAeTenbCTByioT 
o 6ah3octh S. binderanus var. oestrupii h S. hantzschii. Tax, mctoa rnaBHbix xoMnoHeHT 
npw HcnoAb30BaHHH Bcero xoMnnexca xoah necTBe hh bix npH3HaxoB He no3BOAHJi BbiAeAHTb 
yxa3aHHbie TaxcoHbi b bhac hctxhx coBOxynHOCTew (pwc. 2). Flo HamHM AaHHbiM, 
o6o6meHHoe paceroaHHe MexanaHoOwca Mexcay H3yneHHbiMH BbiOopxaMH S. hantzschii 
(19) BapbHpoBano ot 0.07 ao 44.1. MexcAy AyHartcxoH h o6cxoh BbiOopxaMH S. binderanus 
var. oestrupii oho cocTaajiano Bcero 2.5, a MexcAy THnoBOH cjx)pMOH w HCcneAOBaHHbiMH 
BbiOopxaMH var. oestrupii H3MeHanocb b npeAenax 51.5—87.5. 

JlHTepaTypHbie AaHHbie no pacnpocTpaHeHHio h axonorwH S. binderanus var. oestrupii 
HeMHoroHHCJieHHbi. Ha TeppHTopHH ObiBmero CCCP stot TaxcoH OTMeneH b Hione b 
IIIexcHHHCxoM BOAOxpaHHAHiue (reHxan, KopHeBa, 1985) h flyHae (IHeHxaji, HBaHOB, 
1990). Flo HaniHM AaHHbiM, oh BereTHpOBaJi b flyHae b xoHLie hiohh, b 06cxoh ry6e — b 
Hanane aBrycTa. 3tot TaxcoH pa3BHBaeTca b Laurentian Great Lakes (CeBepHaa AMepwxa) 
BMecTe c S. binderanus , var. binderanus , S. tenuis , S. subtilis (Van Goor) A. Cl. h 
npeHMymecTBeHHo b oOnaerax, noABepxceHHbix eBTpo<J)HxauHH h 3acoAeHHio (Stoermer et 
al., 1979). Cna6aa H3yneHHOCTb S. binderanus var. oestrupii CBH3aHa, BepoaTHO, c TeM, 
hto, BO-nepBbix, caMO onwcaHHe hbahctch oneHb xpaTXHM h BXAiOHaeT b ce6a pHcyHXH 
pa3Hbix TaxcoHOB; BO-BTopbix, aah 6onee tohhofo onpeAeneHHa S. binderanus var. 
oestrupii hcoOxoahmo Hcnonb30BaHHe b rHApoOHonorHHecxHX h (|)AopHCTHHecxHX Hccne- 
AOBaHHXX MeTOAOB 3AeXTpOHHOH MHXpOCXOnHH, a HCCJieAOBaTeJIH B OCHOBHOM OrpaHHHH- 
BaioTca cBeTOBbiM MHxpocxonoM. BepoaTHee Bcero, var. oestrupii He BbiAenajiH H3 xpyra 
tJx)pM S. binderanus. S. binderanus BMecTe c S. hantzschii othochtcx x mwpoxo pacnpocT- 
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Phc. 2. PacnpeflejieHHe H3yMeHHbix Bbibopox b KOop^HHaTax nepBbix flByx maBHbix KOMnoHem. 

A — Hynaii, B — 06cjcaa ry6a; a — Stephanodiscus hantzschii y 6 — S. binderanus var. oestrupii. 

paHeHHbiM npecHOBO^HbiM h cjia6o coAOHOBaTOBOAHbiM BHAaM, o6HTaiomHM npeHMymec- 
TBeHHO b eBTpoc{}Hbix BOAoeMax (Ko3bipeHKO h AP-, 1992). HepeAKo ohh BerpenaioTCfl 
OAHOBpeMeHHO (ilpoiuKHHa'JIaBpeHKO, MaxapoBa, 1968; Ky3bMHH, 1978; Stoermer et al., 
1979; KopHeBa, 1988, h Ap.)- 

BbiuieH3AO)KeHHoe no3BOA5ieT HaM Bbicxa3aTb rwnoTe3y o xoHcneuH<J)HHHOCTH 5. bin¬ 
deranus var. oestrupii h S. hantzschii. Aab noATBepxAeHHfl 3Toro npeAnoAO)xeHHH 
Heo6xOAHMbl AaJlbHeHUJHe HCCJieAOBaHHH MOpcJ)OAOrHH, 3KOJ!OrHH H paenpoeTpaHeHHB 
3THX TaKCOHOB. 

Bbipajxaio npH3HaTejibHOCTb xoAAeraM K. T. KHiuy, Jl. T. KopHeBOH, H. B. Mawcr- 
POboh, Jl. A. CeMeHOBOH 3a npeAOCTaBJieHHbie MaTepwaAbi. 

CnHCOK AHTEPATYPbl 

EaJWHOe M. M. riOArOTOBXa AHaTOMOBblX H 30J10THCTbIX BOAOpOCJieH X 3JieXTpOHHOH MHXpOCXO- 
n«H // MeTOAHxa H3yneHJW 6HoreoueH030B BHyrpeHHHx boaocmob. M., 1975. C. 87—91. 

reHKan C. M. K MeTOAHxe noACHeTa HexoTOpbix TaxcoHOMHHecxH 3HaHHMbix CTpyxTypHbix 
3jieMeHTOB CTBOpXH y AHaTOMOBbix BOAOpocjiefi ceM. Thalassiosiraceae Lebour emend Hasle 
(BaciIJariophyta) II Eot. *ypH. 1977. T. 62. N 2 6. C. 848—851. 

reHKcui C. M. K MeTOAHxe noAcneTa apeoji Ha CTBOpxax npeACTaBHTejieH xjiacca Centrophyceae 
(Bacillariophyta) II Eot. xypH. 1978. T. 63. N 2 3. C. 367—369. 

reHKan C. H ., Meanoe A. M. HoBbie AaHHbie x cfjjiope BOAOpOCJieH (Bacillariophyta) p. flyHan / 
Yxp. 6 ot. xypH. 1990. T. 47. C. 101—106. 

reman C. M. y Kopmea Jl. r. O hobom aah (j)Jiopbi CCCP npeAcraBHTejie pOAa Stephanodiscus 
Ehr. (Bacillariophyta) II Ehoji. BHyrp. boa. HH({)OpM. 6 joji. 1985. N 2 68. C. 10 — 12. 

reHKan C. //., Kopneea JJ. r Mop({)OJiorH5i h CHCTeMaTHxa HexoTOpbix bhaob pOAa Stephano- 


32 



discus Ehr. // Ojiopa h npoayKTHBHOCTb nejiarHnecKHX h jiHTOpanbHbix (J)HT0ueH030B boaocmob 
6accefiHa Bonn*. Jl., 1990. C. 207—218. 

Kopneea Jl. f. CpaBHHTejibHbiH aHanH3 CTpyKTypw h xiHHaMHKH (})HToruiaHKTOHa maBHoro h 
mcKCHHHCKoro ruiecoB PbiOHHCKoro BOfloxpaHmimua 1/ Crpyierypa h (JjyHKUHOHHpoBaHHe npecHO- 
BQAHblX 3KOCHCTCM. Jl., 1988. C. 63—79. 

KosbipeHKO T. 0 ., XypceeuH r. K. , Jlozunoea Jl. FI. u dp. Stephanodiscus Ehr. // flHaTOMOBbie 
BQAopocjiH CCCP (HCxonaeMbie h coBpeMeHHbie). Jl., 1992. T. 2. Bbin. 2. C. 7—20. 

Ky3bMUH r. B. OHToruiaHKTOH // Boura h ee XH3Hb. Jl., 1978. C. 122—140. 

TlpouiKUHa-JlaepeHKo A. //., Mampoea M. B. BoaopocjiH ruiaHKTOHa KacnwHCKoro Mopa. Jl., 
1968. 295 c. 

0edopoe B. JJ., Tpaacun B. K 7., JJayda T. A. O nnmcBOH KOHKypeHUHH y Mopcxoro cjjHToruiaH- 
rroHa // jkypH. o6m. 6hoji. 1974. T. 35. Ns 4. C. 483—493. 

Anonymous. Proposals for a standartization of diatom terminology and diagnoses // Nova 
Hedwigia. 1975. Vol. 53. P. 323—354. 

Cleve-Euler A. Das Bacillariaceen-Plankton in Gewasem bei Stockholm. 1. Vorlauige Mittei- 
fcung // Arch. Hydrobiol. 1910. H. 6. S. 209—212. 

Cleve-Euler A. Die Diatomeen von Schweden und Finnland. 1. Centricae // Bih. Kgl. Sven, 
▼etenskaps-akad. handl. 1951. Teil 1. Bd 2. N 1. S. 1—162. 

Genkal S. I. Quantitative estimation of diatom algae using the scanning and transmission electron 
■licroscopes // Diatom Research. 1989. Vol. 4. N 2. P. 249—254. 

Genkal S. Kiss K. T. New morphological and taxonomical data for Stephanodiscus invisitatus 
Hohn et Hellerman (Bacillariophyta) It Arch. Protistenkd. 1991. Bd 140. N 4. P. 289—301. 

Huber-Pestalozzi G. Das Phytoplankton des Susswassers. Systematik und Biologie // 
Thienemann’s Binnengewasser. 11. Diatomeen. 1942. Bd 16. H. 2. S. 367—549. 

Kiss K. T. Phytoplankton studies in the Szigetkos Section of the Danube during 1981—1982 // 
Arch. Hydrobiol. 1987. Suppl. 78. P. 247—273. 

Krammer K., Lange-Bertalot H. Bacillariophyceae. 3. Teil; Centrales , Fragilariaceae, Eunoti- 
mctae II SuPwasserflora von Mitteleuropa. 1991. Bd 2/3. S. 1—576. 

Round F. E. Stephanodiscus hinderanus (Kutz.) Krieger or Melosira binderana Kutz. ( Bacilla- 
viophyta. Centrales) // Phycologia. 1972. Vol. 11. P. 109—117. 

Stoermer E. F., Kingston J. C., Sicko-Goad L. The morphology and taxonomic relationships of 
Stephanodiscus biruleranus var. oestrupii (A. Cl.) A. Cl. // Nova Hedwigia. 1979. Vol. 64. P. 65—78. 

IlHCTHTyr 6HOJiorHH BHyrpeHHHx box nojiyneHo 15 VI 1995 

hm. H. Jl. flanaHHHa PAH 
noc. Eopoic, JlpocjiaBCKaji o6ji. 


SUMMARY 

Comparative morphological and ecological analyses of Stephanodiscus hinderanus var. binde- 
nmus, S. hinderanus var. oestrupii and S. hantzschii have been conducted. Similarity of the two 
latter taxa is found. 


yiUC 581.526.325.2 : 582.26 Eot. xypH., 1997 r., t. 82, N? 5 

© r. H. IIonoBCKaH, E. A. 3hjiob, H. Ctom, O. A. EapxaTOsa 

AULACOSIRA BAICALENSIS H NITZSCHIA ACICULARIS 
(BACILLARIOPHYTA) B IUIAHKTOHE 03EPA EA0KAJI 

G. 1. POPOVSKAYA, E. A. SILOW, D. J. STOM, O. A. BARKHATOVA. AULACOSIRA BAICALENSIS AND 
NITZSCHIA ACICULARIS CBACILLARIOPHYTA ) IN THE LAKE BAIKAL PLANKTON 

H3yqeHa MHorojieTHH* jiHHaMHKa (jwTOiuiaHKTOHa 03. BaHKaJi, BbiaajieHbi nepHOUHMHOCTb pa3BHTH» h 
BQAHM ecTBeHHbie noKa3aiejiH Aulacosira baicalensis h Nitzschia acicularis. OTMe*ieHO BHeApeHHe b ruiaHKTOH 
DXHoro EaHKajia h MaccoBoe pa3BHTHe N. acicularis. PaccMOTpeHbi B03MOXHbie npHHHHbi, Bbi3biBaBiuHe 
KpecrpoHKy (j)HToueH03a 03epa. 


3 EoTaHHMecKHH xypHan, N®5, 1997 r. 
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Phc. 1 . Pacno/ioaceHHe nocTOB h npocjwjieH OT 6 opa njiaHKTOHHbix npo 6 k»khoh MacTH 03. EaHK&n. 

riocTu: l — LLIapbixanraH, 2 — Se3biMflHHasi, 3 — Mapm-yii, 4 — CojnaH, 5 — JlHCTBeHHMHoe, 6 — TaHXOH, 7 — Tojio- 

ycTHoe, # — IloconbCK. 


Aulacosira baicalensis (K. Meyer) Sim. ( Melosira baicalensis (K. Meyer) Wisl.) — 
OAHH H3 OCHOBHbIX KOMnOHCHTOB (J)HTOnJiaHKTOHa 03. BaHKaJl. 3T0My BHAy npHHaflJie)KHT 
onpeAenaioman pojib b co3AaHHH nepBHHHoro opraHHHecKoro BemecTBa. Pe3KO BbipaxceH- 
Hbie MexcroAOBbie H3MeHeHH» 6H0Maccbi cJ)HTonnaHKTOHa b BaiiKane (AHTHnoBa, Koxcob, 
1953; KoxoBa, 1961; AHTHnoBa, 1963; IlonoBCKan, 1967, 1977, 1979, 1991) bo mhofom 
o6ycjiOBJieHbi HepaBHOMepHOCTbio pa3BHTHn A. baicalensis (CicaGHHeBCKHH, 1929; Bothh- 
ueB h Ap., 1975). MaKCHMyM hhcjichhocth h 6H0Maccbi HaGnioAaeTca nono nbAOM 
(MapT—anpejib) h cpa3y nocjie bckpwthb 03epa oto nbna (Mail—HioHb). Ilpn hh3khx 
T eMnepaTypax boam HaGniOAaiOTCH hh3khh TeMn acachha h HH3KHe (He 6oAee 0.2 n/B) 
K03(J)c^HUHeHTbi. B Apyrne nepnoAbi A. baicalensis BbinaAaeT H3 cnon (})OTOCHHTe 3 a h 
pacnpenenaeTca b rnyGHHHbix boabx BaHKana. B HeKOTopbie roAbi OTMenaeTcn HeGonbuion 
noA'beM HHCJieHHocTH BHAa (CxaGHHeBCKHM, 1929; Bothhucb h np., 1975) oceHbio. B 
pe3yjibTaTe MHoroJieTHHX HaGmoneHHH HaA nnaHKTOHOM BaHKana no pacniHpeHHOH ceTKe 

CTaHUHH (pHC. 1) BblflCHHAOCb, HTO B 1970-1980 IT. nepHOAHHHOCTb pa3BHTH5I H KO- 

jiHnecTBeHHbie noKa3aTenn A. baicalensis cymecTBeHHO H3MeHHJiHCb no cpaBHeHHio c 
1950—1960 rr. 3ra Bonopocnb uinpoKO pacnpocTpaHeHa no aKBaTopnH BaHKana, ho 
M aKCHManbHbie KOHueHTpauHH ee npHyponeHbi k loacHOMy h cpeAHeMy BaHKany. Ha ceBepe 
03epa BbicoKaa HHcneHHOCTb h 6HOMacca A. baicalensis BCTpenaioTca peAKo. HanGonee 
AAHHHbin p ha HaOmoAeHHH HaA <J)HTonAaHKTOHOM BaHKana HMeeTcn no KOKHOMy BaHKany. 

B 1950 — 1961 nr. (AHTHnoBa, Koxob, 1953; AHTHnoBa, 1963) b OTKpbiTbix BOAax 
joxcHoro BaHKana AOMHHHpOBann npeHMymecTBeHHo A . baicalensis h Cyclotella baica¬ 
lensis Skv. B otom BpeMeHHOM npOMexcyTKe 6binn BbineneHbi TaK Ha3biBaeMbie Meno3HpHbie 
h uHKnoTenneBbie ronw. HncneHHOCTb npyrnx bhaob Bonopocnen b 1950 — 1960 rr. 6bina 
Hpe3BbiHaHH0 Mana. no ypoBHio pa3BHTHB bcchoh Aulacosira baicalensis Mbi BbiAennnH 
BbicoKonponyKTHBHbie ronw (c GHOMaccon > 1 r/M 3 b cnoe 0 — 25 m rnyGHHbi), cpeAHe- 
npoAyKTHBHbie ( > 0.5 t/m 3 ) h ManonpoAyKTHBHbie ( < 0.5 r/M 3 ) (rionoBCKan, 1977). C 
1950 no 1968 r. BbicoKaa GnoMacca 3Toro BHAa OTMenanacb b 1950, 1953, 1957, I960, 
1961, 1964 h 1968 rr., t. e. nepe3 2 — 3 roAa, peAKO b 2 cmokhwx roAa (AHTHnoBa, 1963; 
IlonoBCKan, 1977). C 1969 no 1990 r. BbicoKoypoxcaHHbiMH no aynaK03Hpe Gbinn TonbKO 
3 rona — 1974, 1982, 1990 rr., t. e. npoMexcyrKH Mexgry aynaK03npHbiMH roAaMH 
yBenHHHnncb c 2 — 3 ao 5 — 7 neT, a KonnHecTBeHHoe pa3BHTne BHAa HecKonbKo yMeHb- 
uinnocb. TaK, ecnn b cpeAHeM Ann IOxchoh KOTnoBHHbi BaHKana GnoMacca aynaK03Hpbi 
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TABJIHUA 1 

npocTpaHCTBe hhoc pacnpeaejieHHe hhcjichhocth Nitzjschia acicularis 
b ioxhom BaftKajie b Mae 1984 r. b c;ioe 0—25 m 


npo(j)Mjib 

YnacTOK npocjjmifl 

Hanaro 

ccpeaHHa 

KOHCU 

HMCJieHHOCTb, TbIC. 

KJI/JI 

III a pu x<a Jira h—B e 3bi m BHHaa 

469 

1511 

1279 

MapHTyn—Coji3aH 

1642 

2087 

180 

JlHCTBeHHMHOe—TaHXOH 

1490 

2161 

412 

fOAOyCTHOe—FIoCOJIbCK 

227 

1320 

190 


npexAe cocTaBmna 2.4 t/m 3 b cjioe 0 — 25 m, to b 1974, 1982 n 1990 it. OHa onpeaejiBJiacb 
b 1.3—1.5 t/m 3 . C/ieAyeT Taxxce OTMeTHTb, hto OnoMacca A. baicalensis bo bccm CTOJiOe 
BOAbi (1400 m) AocTHraeT OoAbmnx bcahhhh h cocTaB/weT b Mae — HiOHe b Bbicoxoypo- 
jcaHHbie roAbi 200—400 t/m 2 noA KBaApaTHbiM MeTpoM. A. baicalensis npHcyTCTByeT b 
BOA ax BaHKajia xaxcAbiH foa, mnbKO ypoBeHb pa3BHTHA stoto BHAa b npoAyunpyiomeM 
CAoe 3HanHTeAbHO BapbHpyeT (1—460 mt/m 3 , hah 5 — 50 t/m 2 ). 

B 70 — 80-x roAax b nAaHKTOHHbix cj3HTOixeH03ax neAarnaAH 03. EaifKaA npoH30iiiAH 
cymecTBeHHbie H3MeHeHHA, Bbipa3HBiiiHecfl b pe3KOM yBeAHHeHHH HHCAeHHOCTH Synedra 
acus var. radians Kiitz, Aulacosira islandica subsp. helvetica (O. Mull.) Sim. {Melosira 
islandica subsp. helvetica O. Mull.) (IlonoBCKafl, 1979, 1991; 3aropeHKO, KanAHHa, 1981). 
OcoOeHHO npHMenaTeAbHbiM 6buio BHeApeHHe b nAaHKTOH io>KHoro EanxaAa BHAa Nitzsc- 
hia acicularis W. Sm., mnpoKO pacnpocTpaHeHHOro b BOAoeMax pa3AHHHoro THna, h ero 
MaccoBoe pa3BHTHe. 3Ta BOAopocAb b npexcHne roAbi b neAarnaAH o3epa He OTMenaAacb 
hah perHCTpnpoBaAacb cahhhhho. H. Jl. AHTHnoBa (1963) He npHBOAHT N. acicularis b 
« iHCAe xapaKTepHbix aaa OTKpbiTOH nacTH EanxaAa bhaob. O. M. KoxcoBa (1959) yxa3bi- 
BaAa oneHb He3HaHHTeAbHoe koahhcctbo N. acicularis TOAbxo aaa AeTHero nAaHKTOHa. 
Ilo HaniHM AaHHbiM, 3 tot bha b 60-e roAbi b neAarnaAH 03epa BCTpenaACH b oneHb MaAbix 
KOHueHTpauHHX. BnepBbie b OoAbinoM KOAnnecTBe oh 6bm 3 aperncTpnpoBaH hbmh b 
1969 r., KorAa ero HHCAeHHOCTb BecHOH npeBbiinaAa 1 mah ka/a. BHanaAe npoMexcyncn 
MexcAy ypoxcanHbiMH no hhuiuhh roAaMH cocTaBAAAH 7 act, 3aTeM coKpamAncb ao 
2 — 3 AeT. MaccoBoe pa3BHTne 3Toro BHAa Ha6AK>AaAOCb b ioxchom BanxaAe b 1969, 1977, 
1980, 1984 h 1987 rr. Jinx N. acicularis CBOHCTBeHHa OoAbinaa HeoAHopoAHocTb b 
pacnpeAeAeHHH no axBaTopnn 03epa (nsTHHHroBbin 3(J>cJ)eKT), b cba3h c sthm HeAb3A 

npOBOAHTb HCCAeAOBaHHA B 1 - 2 TOHKaX 03epa H BbIBOAbI pacnpOCTpaHATb Ha Becb 

BanxaA. Flpn HCCAeAOBaHnax, npoBOAHMbix b oahoh tohkc hah b kbkom-ahOo AOKaAbHOM 
panoHe, Moryr 6biTb nponymeHbi xapaKTepHbie ocoOchhocth, cBOHCTBeHHbie kotaobhhc 
03epa b ueAOM. HanpnMep, ecAH 6bi Mbi BecHon 1984 r. npoBeAH HCCAeAOBaHHA pacnpe- 
ACAeHHH N. acicularis TOAbxo b panoHe CoA3aHa, TaHxoa hah UlapbixcaArafl, xota 6bi Ha 
10 H OOAee CTaHUHAX, TO He CMOTAH 6bl OTMeTHTb BbICOKHe KOHUeHTpaUHH 3TOTO BHAa B 
iohchom BanxaAe (tb6a. 1 ; pnc. 1 ). 

B 1987 r. N. acicularis 6biA pacnpocTpaHeH no Been aKBaTopHH ioxchoto EanicaAa. B 
caMon ioxchoh OKOHeHHocTH o3epa Ha npo(j)HAAx UlapbCKanraH—Be3biMAHHaa h IIonoBHH- 
xa—MypHHO KOHueHTpaunn stoto BHAa cocTaBAAAH 0.3—1 mah ka/a. B OGTaAbHbix 
panoHax IOxchoh kotaobhhw BanxaAa hhcachhoctb BHAa 6biAa 3HanHTeAbHO Bbirne — 
1—1.5 mah ka/a. MaKCHMaAbHoe KOAHnecTBo N. acicularis 3 aperncTpnpoBaHO b 3 km ot 
roAoycTHoro — 10 mah ka/a. B 80-e roAbi N. acicularis CTaHOBHTca HeoTbeMAeMon 
nacTbio nAaHKTOHa EaiiKaAa h b AeTHne Mecaubi, OAHaxo KOHueHTpaunn BHAa He 
AOCTHraiOT TBKHX BeAHHHH, KaK BeCHOH. 

EcTecTBeHHo BCTaeT Bonpoc — KaKne ace npnHHHbi Bbi3BaAH nepecTponxy (})HTOueHo- 
30B o3epa, b nacTHocTH MaccoBoe pa3BHTne N. acicularis b BOAax BaiiKaAa. 06T>flCHHTb 
npOHCineAUine H3MeHeHHfl TOAbKO eCTeCTBeHHbIM XOAOM MeXCrOAOBOH H3MCHHHBOCTH BpBA 
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TABJIHUA 2 

Ko3(J)(J)HlXHCHTfaI KOppCJIHUHH HHCJICHHOCTH BOflOpOCJICft H rHApOXHMHHeCKHX 

noKa3aTCJicH b Mac ajib lOaaioft kotjiobhhn 
03 . Baftxaji (1964—1969 rr.) 


BoAOpOCJIM 

HwTpaTbi 

Ooc^aTbi 

KpCMHHft 

OpraHHKa 

Aulacosira baicalensis 

—0.0179 

-0.0179 

0.3173 

0.2832 

Nitzschia acicularis 

-0.8528 

-0.8600 

-0.9186 

-0.9567 


jih npeACTaBnaeTca B03MoacHbiM. Hto ace cnoco6cTBOBajio MaccoBOMy noaBJieHHio boao- 
pocjiH b BOAoeMe? Ka3ajiocb 6bi, xhmhhccxhh cocTaB h xoahhcctbo GnoreHHbix sneMeH- 
tob, a Taxace coAepacaHne opraHHHecKoro BemecTBa b bo jxe o3epa He npeTepnejiw 
KaTacTpoc{3HHecKHX H3MeHeHHH b nocjie^HHe 20 jieT no cpaBHeHHio c 50 -mh roAaMH, a 
ocTajiHCb npHMepHO Ha tom ace ypoBHe. OAHaxo He cneAyeT 3a6biBaTb, hto hmchho 
nnaHKTOHHbie BOAOpOCAH MOryT yTHJlH3HpOBaTb H36bITOHHOe KOJIHHeCTBO XHMHHeCKHX 
KOMnoHeHTOB, ypoBeHb coflepacaHHB KOTopwx b Bone b pe3ynbTaTe ocTaeTca HeH3MeHHbiM. 
TaKHM o6pa30M, MaccoBoe pa3BHTHe He cBOHCTBeHHbix paHee Ana Eanxana bhaob 
BOA opocnen MoaceT cnyacHTb oahhm H3 KOCBeHHbix noxa3aTeJieH noBbiujeHHoro coAepaca- 
HHfl B BOAe XHMHHeCKHX KOMnOHeHTOB. IlpH npOBCACHHOM HaMH aHaJ!H3e KOppeJIBUHH 
HHCJieHHOCTH Aulacosira baicalensis h Nitzschia acicularis c rcmpoxHMHnecKHMH noxa- 
3aTejiaMH BecHOH 1964—1969 rr., no aaHHbiM K. K. BoTHHueBa c coaBT. (1975), bwbb- 
jieHbi Bbicoxne 3HaneHHa xoscJxfmuHeHTOB xoppenaunn TOJibxo ana N. acicularis (Ta6ji. 2). 

HaMH 6buio npoBe^eHO npeo6pa30BaHHe AaHHbix HaGniOAeHHH c noMombio nojiHHOMa 
3-ro nopflflxa. B pe3yjibTaTe npoaBHnacb TeHAeHuna x yMeHbuueHHJo 6HOMaccbi Aulacosira 
baicalensis , pocT OnoMaccbi Nitzschia acicularis . 

3flecb ace cneAyeT cxa3aTb Taxace o tom, hto b 70—80-e roAbi npoH3omjio pe3xoe 
yBejiHHeHHe hhcjichhocth c|)HTonnaHXTOHa b xpynHenmeM npHTOxe Eafixana — pexe 
CeneHre (FlonoBCxaa, 1974; nonoBCxaa, Ky3bMHHa, 1988). Ilpn stom b 70-e roAbi 
OCHOBHbIM XOMnOHeHTOM CeJieHTHHCXHX BOA 6bIA BHA N. acicularis. Upvi CpaBHeHHH 3TOrO 
BHAa H3 p. CeneHTH h nenarnanH 03. Banxan c noMombio snexTpoHHOH MHxpocxonnH 
(MHxaHAOB, nonoBcxaa, 1986) BbiaBneHa hachthh HOCTb hx nonyAHUHH. He hcxaiohcho, 
hto pe3xoe yBeAHHeHne xonHnecTBa N acicularis b p. CeneHre b 70-e roAbi noBAHano 
Taxace Ha yBenHHeHne hhcjichhocth 3Toro BHAa b nenarnann loacHoro Eanxana. 

MoacHO Taxace OTMeTHTb, hto b Hauinx sxcnepnMeHTax c Me3oxocMaMH 3Ta Bonopocnb 
nepeHoenna ycnoBna H30AHp0BaHHbix o6i>eMOB 3HaHHTenbHO nyHine Apyrnx bhaob boao- 
pocnen (Silow et al., 1991). Tax, HanpHMep, ee hhcachhoctb B03pacTana c 15.3 ao 
59.4 Tbic. xji/a b noAJieAHOM sxcnepnMeHTe (1987 r.), c 2.5 ao 8.6 Tbic. kji/a b acthhh 
nepnoA (1989 r.). BHeceHHe AoGaBox 6noreHHbix sacmchtob (HHTpaTHbin a30T, c})occ})aT- 
hwh (Jjoccfiop) h (J)eHOAbHbix coeAHHeHHH (nnpoxaTexnH) He TOAbxo He ynieTano HHTU- 
1HHK), xax 6onbuiHHCTBO Apyrnx bhaob, a, HanpoTHB, Bbi3biBano yBejiHHeHHe ee hhcach- 
HOCTH H 6HOMaCCbI OT 4 AO 7 pa3 no cpaBHeHHio C XOHTpOAbHblMH Me30XOCMaMH. 
Pe3ynbTaTbi na6opaTopHbix axcnepHMeHTOB Taxace noxa3ajin ynieTeHHe aynaxo3Hpti 
AoOaBxaMH OnoreHOB h CTHMynaunio hmh hhixqjhh (BoHAapeHxo, TyceAbHHxoBa, 1988). 

B nocneAHHe 2 acchthacthh H3MeHHJiacb unxnnHHocTb b pa3BHTHH Aulacosira baica¬ 
lensis h MaccoBaa BereTauHa BHAa cTana AOBOAbHO peAXHM aBneHneM. npeoGnaAaiOT idah 
c oneHb HeGojibinoH ero hhcachhoctbio h GHOMaccon (pnc. 2). YTBepacAeHne, hto 3TOT 
bha nyrb ah He BbiMHpaeT BCAeACTBHe npe3MepHoro 3arpa3HeHna o3epa, He cooTBeTCTByeT 
ACHCTBHTeAbHOCTH. Bbicoxne xoHueHTpauHH A. baicalensis Bee ace cymecTByiOT b Eanxanc 
h b nocneAHHe roAbi. HanpHMep, BbicoxoypoacaifHbiM no aynaxo3Hpe 6bin 1982 r. Ho 
ocoSeHHO HeoGbiHHbiM 6bin 1990 r., xorAa MomHoe pa3BHTHe A. baicalensis oxBamno hc 
TOAbxo Becb wacHbiH Banxan, ho h noHTH bcio axBaTopmo cpeAHero h ceBepHoro Eanxani. 
3HanHTenbHbie xoHueHTpauHH 3Toro BHAa OTMenanncb h b 1994 r. 3xonornHecxai 
oGcTaHOBxa Ha Eanxane b 1982 h 1990 rr. BpaA ah OTAHnanacb ot TaxoBon b 1985— 
1989 rr., xorna HHcneHHOCTb A. baicalensis 6bina oneHb HeGonbiiion (pnc. 2). Oahoh hj 
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Phc. 2. MHoraneTHJiH ziHHaMHKa (b Mr/M 3 ) Nitzschia acicularis ( J — jieBaa iiiKana) h Aulacosira baicalen¬ 
sis (2 — npaBaa uiKajia) b ioxhom EaHxane b Mae b cjioe 0—25 m. 

no och afcuHCc — roaw Ha6jnoaeHHH; no ocjim opAHHaT — 6HOMacca, Mr/M 3 , h mhcjichhocti., two. kjiJji. 


npHHHH HapymeHHH ycTaHOBHBiueHcn uhkjihhhocth b pa3BHTHH A. baicalensis b nocneA- 
HHe roflbi cjie^yeT CHHTaTb, Ha Ham B3rnflA, BbiTccHCHHc 3Toro BHAa H3 SKOCHCTeMbi 6onee 
KOHKypeHTOCnOCOSHbIM H )KH3HeCTOHKHM BHflOM NitZSChid acicularis , HTO MOaceT 6bITb 
CBB3aHO c yBeJiHneHHeM nocTynjieHHn b 03epo 6HoreHHbix sjieMeHTOB h Apyrnx ajmoxTOH- 
Hbix BemecTB, OKa3biBaiomHx Ha SHfleMHHHyio Boaopocjib He npflMoe, a onocpeAOBaHHoe 
jieHCTBHe. 

flpyran B03MO>KHaa npHHHHa — H3MeHeHHa KJiHMaTHHecKoro peacHMa 03epa (6onee 
paHHee BCKpbiTHe EaHKajia oto nbAa h 6ojiee no3/mee ero 3aMep3aHHe, t. e. yMeHbiueHHe 
-leaocTaBa Ha 03epe h, HanpoTHB, yBejiHHeHHe nepHoaa otkpmtoh boam), hto b cboio 
onepe^b npHBOAHT k H3MeHeHHio ahh3mhkh boa EaHKajia h ee hhtchchbhocth. B stoh 
CHT yauHH He HCKjnoneHO, hto Ha nepBbiii njiaH BbiCTynaiOT OnoueHOTHnecKHe B3aHMOOT- 
HOineHHH MeacAy xpynHbiM {. Aulacosira ) h mcjikhm {Nitzschia) (JiHTonjiaHKTOHOM. 

Xtna BbiacHeHHa npHHHH, Bbi3BaBiijHx nepecTponxy b cf)HTonjiaHKTOHe nejiarHajiH 
EaHKajia, Heo6xoAHMO npoAOJiaceHHe MOHHTopHHroBbix pa6oT He TOJibKO no cfwTonjiaHK- 
TOHy, HO H no THApOXHMHH H ApyrHM COCTaBJIfllOmHM SKOCHCTeMbI 03epa. 
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SUMMARY 

The long-term dynamics of lake Baikal phytoplankton was observed and the periodicity of 
development and quantitative parameters of Aulacosira baicalensis and Nitzschia acicularis were 
revealed. The invasion into Southern Baikal plankton and mass development of Nitzschia acicularis 
were recorded. The main reasons of lake phytocoenosis change are considered. 
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BJIHHHHE 3AITH3HEHHH OKPY2K AK)IHEH CPEflbl HA MY2KCKYK) 
OEPTHJIbHOCTb JJEKOPATHBHblX UBETOHHbIX PACTEHHH 

V. P. BESSONOVA, L. M.FENDUR, T. N. PERES Y PKIN A. THE IMPACT OF ENVIRONMENTAL 
POLLUTION ON MALE FERTILITY OF THE ORNAMENTAL FLOWERING PLANTS 


H3yneHO H3MeHeHwe noKa3aTejieH MyxcKOH (j)epTHJibHOCTH noa bjihahhcm npOMbiiuneHHbix Bbi6pocoB y 
aeKOpaTHBHbix uBeTOHHbix pacTeHHH, xyjibTHBHpyeMbix b yMepeHHOH 30He. ycraHOBJieHO yBejiHHeHHe KOJiHMecTB* 
UBeTKOB C adopTHpOBaHHeM TblHHHOK, HeflOpa3BHTHeM HJIH a6opTHpOBaHHeM nbUlbHHKOB, HX yCbIXaHHeM. B yCJ10BH«X 
3arpa3HeHHJi cpeabi noBbnuaeTca CTepmibHOCTb nbuibueBbix 3epeH, H3MeHjnoTCsi mx pa3Mepbi. BbuiBJieHbi bhau 
pacreHHH, b HaH6ojibiueH wepe npHroAHbie ujih HHAHKauHH ({jhtotokchhhocth h MyrareHHOCTM 3arpji3HHTejieH. 

B KpynHbix ropoaax, oco6chho b c(j)epe achctbhr npoMbinuieHHbix npeanpHHTHH, 
Ha6jiioAaeTCH cymecTBeHHoe yxyameHHe xanecTBa OKpyxcaiomeH cpeabi. Oahoh H3 Bax- 
HeHuiHx 3aaaH hbjirctcr coBepuieHCTBOBaHHe mctoxiob 5HOjiorHHecKoro kohtpojia 3 a cc 

COCTORHHeM. 

IlpH aHajiH3e JiHTepaTypHbix aaHHbix BbiflBJieHO, hto MyTareHHaa aKTHBHOCTb npoMbim- 
jieHHbix 3arpa3HHTeJieH HccjieayeTCfl b ochobhom Ha TaKHX TecT-cncTeMax, xa k apoxxii, 
MHKpOOpraHH3MbI, JIHM(J)OUHTbI KpOBH H T. n. B 6oJIbIIIHHCTBe CJiyHaeB 3TO OnpaBflaHO 
MeTOflHHecKHMH 3aaanaMH. OaHaico Teer-CHCTeMbi, b KanecTBe xoTopbix Hcnojib3yioTCi 
BbiciiiHe pacTeHHR, rbjiriotch 6ojiee aeiueBbiMH h onepaTHBHbiMH, h noaTOMy b pane 
cjiynaeB, b h3Cthocth npw onpeaejieHHH nopora aeHCTBHR MyTareHHbix cocahhchwh ■ 
nporH03HpoBaHWR 3arpR3HeHH» oxpyxaiomeH cpeabi, ohh MoryT 6biTb npeanoHTHTejibHee. 
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MoHHTopHHr MoaceT ocymecTB/iHTbCJi xa k HenocpeacTBeHHo no ypoBHAM coAepxcaHHa 
3arp«3H5nomHx BemecTB, Tax h no GHOAornnecKHM noxa3aTeAjiM (ryaepwaH, 1979; 
CepreHHHK, 1984; EeccoHOBa, 1992). 

KocBeHHbiM noKa3aTejieM MyTareHHOCTH w (Jjhtotokchhhocth 3arpB3HHTeAeH oxpyaca- 
lomen cpeabi MoxceT cjiyxnTb *H3Hecnoco6HOCTb nbuibubi (Chmohah, flacHrapaH, 1966; 
Feder, 1969). 

UeJib ziaHHon pa6oTbi — H3yHHTb bahahhc 3arpH3HeHHa cpeabi Ha MyixcKyio c£>epTHAb- 
HOCTb ^eKOpaTHBHblX paCTCHHH H BblflBHTb HaPlGOAee HyBCTBHTeJlbHbie BHflbl ana HCnOJlb- 
30BaHH« HX B C^HTOHH^HKaUHOHHblX HaGjlfOfleHHflX 3a COCTOAHHeM npHpOAHOH cpeabi. 

MaTepnajibi h MemaHKa 

HccAeaoBaAH aexopaTHBHbie UBeTOHHbie pacTeHHa, BbipamHBacMhie b yMepeHHOH 30He 
b KanecTBe acthhkob (33 BHaa, oTHocamneca k 16 ceMeHCTBaM). 

MccjieaoBaHHbie BHiibi: 

Ranuticulaceae : nejibc})HHHyM Asncca Delphinium ajacis L. ( Consolida ajacis Schur); Papaveraceae : 
nax caMOceHKa Papaver rhoeas L., amtuo/ibUK* xajiHc^pHHHCKasi Eschscholtzia califomica Cham.; Nyctagi- 
naceae : MHpaGwjiHC juiana Mirabilis jalapa L.; Caryophyllaceae: rB03JUiica KHTancKaa Dianthus chinensis 
L., CMO^eBxa HeGecHaa po3a Silent ? coeli-rosa Gord.; Amaranthaceae : roM(})peHa mapoBHAHaa Gomphrena 
globosa L.; Brassicaceae : anwccyM MopcxoH Alissum maritimum Lam., H<5epHC 30HTHHHbiH Iberis umbellata 
L., MaTHOJiaAByporaa Matthiola bicornis (Sibth. et Smith) DC.; Fabaceae : (Jjaco/ib orHeHHO-xpacHaa Phaseolus 
coccineus L.; HHHa AyiuHCTaa Lathyrus odoraius L.; Tropaeolaceae: HacTypuna xyjibTypHaa Tropaeolum 
majus L., HeaoTpora 6anb3aMHHOBaa lmpatiens balsatnina L.; Polemoniaceae: (Jdjiokc ApyMMOH/ia Phlox 
drummondii Hook.; Verbenaceae: Bep6eHa niSpHAHaa Verbena x hybrida Hort; Lamiaceae : iuan(})eH 
CBepxaiomHH Salvia splendens Sello ex Nees.; Linaceae: JieH KpynHOUBeTKOBbiH Linum grandiflorum Desf.; 
Solanaceae : neTyHHa m6pHAHaa Petunia x hybrida Vilm, Ta6ax KpbuiaTbiH KpynHOUBeTKOBbiH Nicotiana 
alata Link.; Onagraceae: roneuwa npenecTHaa Godetia amoena (Lehm) G. Don.; Dipsacaceae : cxa6H03a 
TeMHO-nypnypHaH Scabiosa atropurpurea L.; Scrophulariaceae : JibBHHbiH 3eB Antirrhinum majus L.; 
Aste raceae : apKTOTHc crrexacojiHCTHbiH Arctotis stoechadifolia Berg., Gapxanibi npaMOcroaHHe Tagetes erecta 
L., 6apxaTUbi y3KOJiHCTbie T. tenuifolia L., raiuiapAHa Kpacnsaa Gaillardia pulchella Foug., KaneHAyna 
.leicapcTBeHHafl Calendula officinalis L., kocmoc ABaxmbi nepHcww Cosmos bipinnatus Cav., uhhhhji H3autHaa 
Zinnia elegans Jacg, reoprHHbi omeHHO-KpacHbie Dahlia coccineus Desf., umhh npHUBeTHHKOBbifi Helichryswn 
bracteatum Andr., caHBHTajina pacnpocrepTaa Sanvitalia procumbens Lam. 

OnbiTHbie pacTeHHH npoHapacTaaH Ha TeppwTopHH 3AeKTpoMeTaAAyprHHecKoro npea- 
npHBTHH B CTenHOH 30He yiCpaHHbl. XapaKTep npOH3BOACTBa TaKOB, HTO OCHOBHbIMH 
HHrpejnHeHTaMH npoMbiniJieHHbix Bbi6pocoB aBAaioTca Taaceabie MeTaAAbi, npeHMymecT- 
BCHHO xcejie30 h xpoM. 

MHorojieTHee aaporeHHoe 3arpa3HeHHe npHBeno k HaKonaeHHio b noHBe 6ojibtuHx 

KOJIHHeCTB 3THX SAeMeHTOB. Co^epXCaHHe B nOHBe (lDpH30HT 0-20 cm) Ha paCCTOHHHH 

0.3 km ot ocHOBHoro HCTOHHHKa 3arpa3HeHHa cocTaBAaer. xcejie3a — 8.2 %, xpoMa — 
392 mt/kt a6c. cyx. noHBbi; 0.5 km — 8.4 h 284; 0.75 km — 7.9 h 210; 1.5 km — 6.0 h 
154; 5.0 km — 4.0 h 80.2 cootbctctbchho, CoaepacaHwe )Ke;ie3a b noHBe KOHTpojibHoro 
ynacTKa cocTaBJiaeT 3.2 %, xpoMa — 76.3 Mr/r a6c. cyx. noHBbi. Ilpw paOoTe sjieKTpw- 
necKHx neneH coe^HHeHHH cepbi He nocTynaiOT b OKpyxcaiomyK) cpeziy (KajiioxcHbiH, 1961; 
rpwH(j)HTO h ap., 1988). 

Yxo^ 3a pacTeHHHMH onbiTHoro h KOHTpojibHoro ynacTKOB 6 mji OAHHaKOB. Bjia)KHOCTb 
noHBbi noAAep^KHBajiacb Ha ypOBHe 60— 68 % ot nojiHon BJiameMKOCTH nyTeM noJiHBa 
(AO)KAeBaHH«). TeMnepaTypHbie ycjioBH^ Ha ynacTKax 6buiH OAHHaKOBbiMH. CpeAHeMec^H- 
Hbie cyTOHHbie TeMnepaTypbi Ma» cocTaBAHAH 16.5, hioha — 18.5, hjoaa — 20.5, aBryc- 
Ta — 20.9, ceHTaGpa — 14.1 °C. 

IlblAbHHKH H3BAeKaAH H3 UBCTKa Ha CT3AHH pblXAOPO GyTOHa. XCH3HecnOCo6HOCTb nblAbUbl 

onpeAeAAAH aueTOKapMHHOBbiM mctoaom h no B. C. IIIapaaKOBy (riayiueBa, 1970). Jljvi 
xaxcAoro BapnaHTa HCCAeAOBaAOCb He MeHee 1000 nbuibueBbix 3epeH. JlbiAbueBbie 3epHa 
H3MepHAH nOA MHKpOCKOnOM C nOMOLUbK) OKyAflp-MHKpOMeTpa. npOpaiUHBaHHe nblAbUbl 
ocymecTBAAAH no MeTOAHKe, onHcaHHOH paHee (BeccoHOBa, JlbixeHKO, 1991). Pe3ynbTaTbi 
3KcnepnMeHTa o6pa6ojaHbi cTaTHCTHnecKH (JIaKHH, 1990). JJocTOBepHOCTb pa3AHHHH Me^Ay 
KOHTpOAbHbIMH H OnbITHbIMH BapHAHTaMH OUeHHBaAH C nOMOLUbK) KpHTepHB CTblOACHTa Ha 
5 %-m ypOBHe 3Ha4HMocTH, oGecneHHBaiomeM 95 %-io AOBepHTCAbHyio BepcwTHOCTb. 
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Pe3yjibTaTbi HCCJieuosaHHJi 


XapaKTep nojiyneHHbix uaHHbix cBHueTejibCTByeT o HeraTHBHOM bjihahhh 3arpa3HHTe- 
jiew Ha MyxccxyK) (J)epTHJibHOCTb uexopaTHBHbix uBeTOHHbix pacTCHHH. 3 to BbipaxcaeTca 
npexcue Bcero b tom, hto 3arpa3HeHHe cpeuw Bbi3biBaeT noBbimeHHe uojih ubctxob c 
yMeHbiiieHHbiM hhcjiom tmhhhox (Ta6ji. 1) (xoth Hapauy c 3 thm HaGjuouaeTca h HexoTopoe 
KOJIHHeCTBO UBeTKOB C B03p0CIUHM HHCJIOM TbIHHHOK, OUHaKO HX flOJlfl 3HaHHTCJlbHO HHXCe). 
Haw6ojiee nouBepxceHbi bjihbhhio npOMbiuuieHHbix Bbi6pocoB no 3TOMy noKa3aTejuo 
Delphinium ajacis , Silene coeli-rosa , Impatiens balsamina , Lathyrus odoratus (Ta6ji. 1 ). 
riOBblUJeHHe UOJIH UBeTKOB C yMeHbUieHHblM KOJIHHeCTBOM TbIHHHOK y 3THX BHUOB no 
CpaBHeHHK) C KOHTpOJieM COCTaBJiaeT COOTBeTCTBeHHO 31.5, 36.7 H 65.0 %. 

Hapauy c yMeHbineHHeM HHCJia tmhhhok HaGjuouaioTCH a6opTHpoBaHHe h Heuopa3BH- 
THe nbuibHHKOB. y paua bhuob (Petunia x hyhrida , Impatiens balsamina , Tropaeolum 
majus , Nicotiana alata h up.) HeKOTopbie nbuibHHKH 3acbixaioT cpa3y nocne OTxpbiTHH 
UBeTKa. Bee sth HapyiueHHa CHHxaiOT npouyxuHio nbuibiibi. KpOMe topo, npn bo3uchctbhh 
Ha paCTeHHH npOMbiuuieHHbix Bbl6pOCOB B HOpMaJIbHO C(J)OpMHpOBaHHbIX nbIJIbHHKaX 
Taxxce o6pa3yeTCH nbiJibua co chhjkchhoh c|)epmnbHocTbio. 

YpOBeHb B03paCTaHH« CTepHJIbHOCTH nblJlbUbl B yCJIOBHflX BJIHBHH# Ha paCTeHHJI 
TexHoreHHbix smhcchh y pa3Hbix bhuob uexopaTHBHbix pacTeHHH HeouHHaxoB (pnc. 1, A , 
E). BbiaBJieHbi BHUbi c OojibiueH HyBCTBHTejibHOCTbio npouecca (JjopMHpoBaHHa nbuibueBbix 
3epeH k HHrpeuneHTaM npOMbiuuieHHbix BbiGpocoB. Tax Kax npoueHT CTepnjibHOCTH 
nbuibubi y pa3Hbix bhuob xoHTpojibHoro BapnaHTa pa3JiHHaeTca, una conocTaBHMocTH 
UaHHbIX O CTeneHH a6opTHBHOCTH nblUbUbl B yCJIOBHaX MOHHTOpHHrOBbIX TOHeK BBOUHTCJI 
K03C})<J)HUHeHT CTepHJIbHOCTH (OTHOUieHHe CTepHJIbHOCTH nblJlbUbl B OnbITHbIX TOHKaX X 
3TOMy xce noxa3aTejno b xoHTpojie) (pnc. 1 , E). 

Han6ojiee HyBCTBHTeneH x 3arpa3HeHHio cpeuw npouecc MHxpocnoporeHe3a y Papaver 
rhoeas , Eschscholtzia californica , Lathyrus odoratus , Scabiosa atropurpurea , Nicotiana 
alata , Phaseolus coccineus (pnc. 1). Pau bhuob (Iberis umbellata , Arctotis stoechadifolia 
h up.) xapaxTepH3yeTca ycTOHHHBOCTbio npoueccoB cjiopMHpoBaHHa nbuibubi x npoMbim- 
jieHHbiM TOKCHxaHTaM, hto, bo3moxcho, CBA3aHO c 6ojiee BbicoxHM ypoBHeM penapauHOH- 
Hbix npoueccoB. HaMH ycTaHOBJieHO, hto bhum ceM. Papaveraceae b HanGojibiueH CTeneHH 
no cpaBHeHHio c npeucTaBHTejiaMH upyrnx ceMencTB b ycjiOBHax npoMbiimieHHoro 
npeunpnaTHa HaxanjiHBaiOT MapraHeu, xcejie30 h CBHHeu; Fabaceae (Lathyrus odoratus f 
Phaseolus coccineus) — xcejie30, xoOajibT, mojihGuch, CBHHeu. B to ace BpeMa npeucTa- 
BHTejiH Brassicaceae (Alissum maritima , Iberis umbellata , Matthiola bicornis ), HaxanjiH- 
BaiomHe MeHbuiHe xojiHnecTBa Taxnx MeTanjioB xax xcejie30, xpoM, MapraHeu (Bessonova 


TABJ1HUA 1 

flOJlH UBeTKOB C H3MeHeHHMM HHCJIOM TbIHHHOK B yCJIOBHHX KOHTpOJIH H 3arpfl3HeHHH, % 


Bhju>i 

KoHTpOJIb 

3aBoa 

yMeHbuieHHe 

yBCJiHHeHHe 

yMeHbuieHHe 

yBejiHHeHHC 

Delphinium ajacis 

4.4±0.6 

2.1 ±0.3 

14.2H.2 

3.1 ±0.7 

Silene coeli-rosa 

5.2±0.7 

0.8 ±0.25 

20.1 ±2.1 

1.0±0.05 

Iberis umbellata 

1 .6±0.1 

0.5+0.06 

7.3±0.9 

1.2±0.08 

Eschscholtzia californica 

4.4±0.2 

1.3±0.3 

11.3±1.6 

4.2±0.6 

Impatiens balsamina 

3.3±0.8 

0.8±0.04 

12.4±1.4 

3.1 ±0.4 

Lathyrus odoratus 

2.4±0.4 

2.1 ±0.2 

15.6±1.2 

2.2±0.3 

Linum grandiflorum 

2 .2±0.2 

0.3 ±0.09 

10.3±2.1 

3.4±0.4 

Salvia splendens 

4.3±0.6 

2.1 ±0.3 

11.4H.9 

2.2±0.5 

Antirrhinum majus 

3.5±0.7 

0.3±0.05 

10.6±1.5 

3.1 ±0.8 

Petunia x hybrida 

4.6±0.4 

1 .2±0.2 

18.4±2.2 

2.1 ±0.7 

Tagetes erecta 

1.7±0.1 

0.4±0.06 

8.3±1.4 

0.9±0.06 

Calendula officinalis 

2.1 ±0.2 

0.7±0.05 

9.6±1.6 

1.5±0.05 
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Ear gj<T 


Phc. 1. BjiHjiHHe 3arpji3HeHHji cpejibi Ha CTepHjibHOCTb nbuibubi aeKopaTHBHbix uBeTOHHbix pacTeHHH. 

a — KOHTpojib, 6 — 3aBOfl. Bkhu: 1 — Gomphrena globosa, 2 — Mirabilis jalapa , 3 — Delphinium ajacis, 4 — Dianthus 
chinensis , 5 — Silene coeli-rosa, 6 — Papaver rhoeas , 7 — Eschschollzia californica, 8 — Alissum maritimum , 9 — Iberis 
umbellata, 10 — Matthiola bicornis , 11 — Phaseolus coccineus, 12 — Lathyrus odoratus, 13 — Tropaeolum majus, 14 — Linum 
grandiflorum, 15 — Impatiens balsamina, 16 — Godetia amoena, 17 — Phlox drummondii , 18 — Verbena x hybrida, 19 — 
Scabiosa atropurpurea, 20 — Salvia splendens, 21 — Petunia x hybrida, 22 — Nicotiana alata, 23 — Antirrhinum majus, 24 — 
Arctotis stoechadifolia, 25 — Tagetes erect a, 26 — T. tenuifolia , 27 — Gaillardia pulchella, 28 — Calendula officinalis, 29 — 
Cosmos bipinnatus, 30 — Zinnia elegans, 31 — Dahlia coccineus, 32 — Helichrysum bracteatum, 33 — Sanvitalia procumbens. 
no ropH30HTanbH0H och — BHXibi; no BepTHKaribHbiM ocsm: A — cTepmibHOCTb nwiMiu, %; E — K03(}x}5HUHeHT CTepHJibHOCTH 

nbuibubi. 


et al., 1993), xapaicrepH3y iotch 6ojiee hh3khm ypoBHeM CTepHJibHOCTH no cpaBHeHHio c 
npeacTaBHTejiflMH BbiuieyKa3aHHbix ceMencTB. H3 bcctho, hto xcejie30, xpoM h npyrne 
Tflxcejibie MeTajuibi oOjiaaaioT MyTareHHbiM achctbhcm (Rosen, 1954; MaHnxcarajiaa3e, 
1966; Sirover, Lab, 1976; PaHHfljiHC, 1978). 

ripwronHocTb nbuibubi juix BbiflBjieHHB cjjHTOTOKCHHecicoro h MyTareHHoro nencTBHfl 
npoMbiimieHHbix TOKCHKaHTOB onpeneJiaeTCB He TOJibKO ee bmcokoh nyBCTBHTejibHOCTbio 
KneHCTBHK) 3arpH3HHTejieH, HO H TeM, HTO HMeHHO B ranJIOHnHOM COCTOflHHH npOHBJIBIOTCH 

jieTanbHbie MyTauHH, B 03 HHKuiHe npH (J)opMHpOBaHHH nbuibueBbix 3epeH (Mifcieta, 1989). 

CnenyeT OTMeTHTb, HTO, HeCMOTpfl Ha flOBOJlbHO BbICOKHe K03(J)(J)HUHeHTbI CTepHJibHOCTH, 
y TaKHx bh^ob, xax Dianthus chinensis , Petunia x hybrida , Lathyrus odoratus , Papaver 
rhoeas , Eschscholtzia californica (4.74, 5.57, 6.55, 7.40 h 7.94 cootbctctbchho), 
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Phc. 2. CrepmibHOCTb nbuibubi Lathyrus odoratus (/, 3) h Impa- 
tiens balsamina (2, 4) Ha pa3JiHHHOM paccTOJiHHH ot HCTOHHHKa 
3arpa3HeHHa. 

no och a6cuwcc — paccTOJiHHe ot hctohhhk3 3arpji3HeHHa, km; no och 
opnHHaT — CTepHJibHOCTb nbuibubi, %. CiepHJibHOCTb BbiaBJieHa; 1,2 — 
npopauiHBaHHCM nujibueBbix 3epeH; 3, 4 — mctoxiom OKpauiHBaHHa. 


HCn0Ab30BaTb HX B MOHHTOpHHTOBblX HCCAeAOBaHHflX 
HOKe/iaTeJibHO, Tax xax ohm hmciot c})opMbi pa3JiHH- 
HOH CTeneHH nAOHAHOCTH. 

BaxHbiM ycjioBHeM Hcnojib30BaHH« nbuibubi juia 
BbIBBJICHHB (})HTOTOXCHHHOCTH H MyTareHHOCTH 
cpejlbl BBJIBeTCB HeBbICOXHH ypOBeHb CnOHTaHHOH 
aGopTHBHOCTH y GojibUJHHCTBa HCCJieAyeMbix bhaob 
(pwc. 1, A, a). JlHUib y Taxnx bhaob, xa k Verbe¬ 
na x hybrida, Petunia x hybrida, Gaillardia pulchel- 
la, Zinnia elegans. Dahlia coccineus, Dianthus chi- 
nensis, Sanvitalia procumbens, stot noxa3aiejib npe- 
BbiLnaeT 5 %. 

JTnfl OUeHXH B3aHMOCBB3H 3arpfl3HeHHfl oxpy>xaK)- 
mew cpe^bi co CTepipibHOCTbio HaMH HccneAOBajiocb 
H3MeHeHHe stoto noxa3aTeji« y nyBCTBHTejibHbix bh¬ 
aob Lathyrus odoratus w Impatiens balsamina no 
rpaaneHTy TexHoreHHOH Harpy3XH Ha pacTeHwe 
(pwc. 2). 

CHHTaeTCB (riayineBa, 1970; MiSieta, 1989), hto onpeaejieHHe )KH3Hecnoco6HOCTH 
nbuibubi MeTo^aMH oxpaiiJHBaHHB AaeT AOCTaTOHHO TOHHbie pe3yjibTaTbi h xopouio xoppe- 
jiHpyeT c xojiHHecTBOM npopocmen nbuibubi, nosTOMy jznn MaccoBbix TecTOBbix hccjicao- 
BaHHH npe/yiaraeTca Hcno;ib30BaTb hmchho sth MeTOAbi b cbb3h c hx OojibuieH onepaTHB- 
HOCTbio. Mbi npoBejiH TecTOBbie HCCjieflOBaHHB AByMB cnocoOaMH napajuiejibHO, npH stom 
)KH3Hecnoco6HOCTb nbuibubi Bbi«BJi5uiacb xax mctoaom oxpaiiiHBaHHB, Tax h nyreM 
npopainHBaHHB (pwc. 2). flaHHbie, nojiyneHHbie c Hcnojib30BaHHeM pa3Hbix mctoaob, 
HMeioT ojjHHaxoByK) 3axoHOMepHOCTb, xotb npw npopamHBaHHH nbuibubi (pnc. 2, 7, 2) 
nojiyneHbi Hecxojibxo Gojiee BbicoxHe 3HaneHH5i CTepHjibHOCTH. B ycnoBnax MomHoro 
TexHoreHHoro CTpecca, rAe oOHapyacHBaeTca Bbicoxaa xoHueHTpaiiHB Taxejibix MeTajuiOB 
(Fe h Cr), ypoBeHb CTepHjibHOCTH nbuibubi HawOonee BbicoxHH. Flo Mepe yAajieHHB ot 
HCTOHHHXa 3arp«3HeHHB Cj)HTOTOXCHHeCXHH 3C|3(})eXT naaaeT. TaXHM o6pa30M, CHH)XeHHC 
cf)epTHJibHOCTH nbuibubi hocht fl0303aBHCHMbiH xapaxTep. 

Ha H3MeHeHHe xanecTBa nbuibubi AexopaTHBHbix pacreHHH b ycnoBnax xpoHHHecxoro 
B03ACHCTBH5I Ha HHX HHrpeflHCHTOB npOMblUJJieHHblX Bbl6pOCOB yxa3bIBaeT yMeHbUieHHC 
cpe^HHX pa3MepoB nbuibueBbix 3epeH (Ta6n. 2). B HanGojibiueH CTeneHH cpeAHaa bcjih- 
HHHa nbuibueBbix 3epeH no cpaBHeHHio c xoHTpojieM H3MeH«eTC« y tbxhx bhaob, xax 
Calendula officinalis, Helychrysum bracteatum, Mirabilis jalapa, Nicotiana alata. Ver¬ 
bena x hybrida, Tropaeolum majus. Hx pa3Mepbi cocTaBJiaiOT 71.3, 73.6, 77.3, 77.7, 78.06, 
79.8 % ot xoHTpojibHoro BapnaHTa cootbctctbchho. Cne^yeT OTMeTHTb, hto b uenon 
Ha6jnoAaeTC« tchachuha x chh^kchhio pa3MepoB nbuibueBbix 3epeH b ycnoBHflx 3arp«3He- 
HHfl cpejlbl. O^HaXO BAHflHHe npOMblUJJieHHblX TOXCHXaHTOB He0flH03HaHH0. HapBAy c 
yMeHbineHHeM BenHHHHbi nbuibubi HHorua OTMenaeTca h 3HaHHTejibHoe yBejiHHeHHe pa3- 
MepoB OTAejibHbix nbuibueBbix 3epeH no cpaBHeHHio c xoHTpojieM. Taxon xapaxTep 
H3MeHeHHH, nO-BHAHMOMy, CBB3BH C HapyiiieHHCM npOUeCCOB pOCTa H AeJieHHB XJieTOX 
apxecnopnfl h cJ)opMHpOBaHH« TeTpaA MHXpocnop. Kax noxa3ann HccjieAOBaHHB H3MeHe- 
hhb pa3MepoB nbuibueBbix 3epeH no rpaAneHTy TexHoreHHOH Harpy3XH Ha pacTeHHi 
(pnc. 3), Aa>xe c Hcnojib30BaHneM bhaob, y xoTopbix b ycjiOBHBX npoMbiimieHHon) 
npeAnpHHTHB BejiHHHHa nbuibubi H3MeH«eTCB cymecTBeHHO no cpaBHeHHio c xoHTpojieM 
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TABJ1HUA 2 


Pa3Mepbi ribuibueBbix 3epeH aeKOpaTHBHbix UBeTOHHbix pacTeHHM 
B yCJIOBHHX KOHTpOJIH H 3arpfl3HeHHH, MKM 


Bnxibi 

KOHTpOJIb 

3aBOii 

Mirabilis jalapa 

(165.2±3.2) x( 164. 9+2. 5) 

(125.3±5.1)x(130.0±5.4) 

Dianthus chinensis 

(65.1 ±1.3) x( 68.8+0.9) 

(58.6±2.0)x(60.0±2.1) 

Eschscholtzia califomica 

(56.4±1.4)x(57.9±1.2) 

(48.1 ±2.4) x(47.1 ±2.5) 

Tropaeolum majus 

(43.5±3.5)x(39.9±2.3) 

(35.9±3.6)x(30.2±2.9) 

Impatiens balsamina 

(60.5±1.4)x(36.1 ±0.9) 

(50.8±3.1)x(29.7±2.6) 

Godetia amoena 

(57.9±0.9)x(58.4±l .2) 

(50.1 ±1.9)x(50.3±1.8) 

Phlox drummondii 

(40.4±0.8)x(39.1 ±1.1) 

(33.6±1.6)x(33.5±l .7) 

Verbena x hybrida 

(59.7±1.2)x(52.9±1.4) 

(46.4±1.8)x(41.5±2.1) 

Scabiosa atropurpurea 

(112.0±2.4) x( 104.0±2.9) 

(99.8 ±2.7) x( 90.5 ±2.9) 

Salvia splendens 

(87.3±1.6)x(84.0±1.8) 

(74.0±2.1 )x(72.9±2.3) 

Petunia x hybrida 

(43.9±2.7)x(43.2±2.8) 

(35.1 ±2.8) x(34.9±2.4) 

Nicotiana alata 

(41,0±3.3)x(40.7±0.9) 

(31.2±1.8)x(32.3±l .4) 

Antirrhinum majus 

(29.6±0.7)x(29.4±0.6) 

(26.9±1.2)x(26.5±1.3) 

Tagetes erecta 

(46.0±0.8)x( 44.1 ±1.2) 

(39.4±1.3)x(37.4±l .6) 

T. tenuifolia 

(43.2±0.8)x(41.6±0.9) 

(36.9±1.4)x(36.2±1.3) 

Gaillardia pulchella 

(51.4±1.2)x(52.0±0.6) 

(49.0±1.7)x(49.1 ±1.8) 

Calendula officinalis 

(52.2±1.0) x(56.0±l .2) 

(39.3±2.2)x(37.9±2.0) 

Cosmos bipinnatus 

(30.2±0.5)x(33.2±0.4) 

(29.2±0.8)x(29.1 ±0.8) 

Zinnia elegans 

(85.0±4.0) x(65.2±2.8) 

(73.0±3.4) x(56.6±2.7) 

Dahlia coccineus 

(58.4±1.3)x(57.1 ±0.6) 

(51.2±1.2)x(51.1 ±1.2) 

Helichrysum bracteatum 

(36.0±0.4)x(35.7±0.8) 

(26.3±1.4) x(26.4±l .7) 

Sanvitalia procumbens 

(28.0±1.3)x(26.5±0.7) 

(22.5±1.3)x(22.8±l .6) 


(Ta6;i. 2), 3tot noKa3aTejib moxct 6biTb npHMeHeH b oueHKe KanecTBa cpeabi TOJibKO KaK 
aOnOJTHHTeJlbHblH H JIHUIb B yCJlOBHflX CHJlbHOrO 3arp«3HeHHH. HeTKOH 3aBHCHMOCTH MOKfly 
CTeneHbio yuajieHHfl ot HCTOHHHKa smhcchh h H3MeHeHweM pa3MepoB nbiJibUbi He Ha6jno- 
aanu. C apyroH CTopoHbi, cneuyeT OTMeTHTb cymecTBeHHbiH pa3Max BapbwpoBaHHfl 
pa3MepoB nbiJibUbi h b KOHTpojibHOM BapHaHTe y Taxwx bhuob, xax Petunia x hybrida. 
Zinnia elegans, Scabiosa atropurpurea, Tropaeolum majus, Nicotiana alata , hto 3aTpyu- 
HaeT Hcnojib30BaHHe 3Toro noKa3aTejia b oueHKe xanecTBa cpeabi jx a*e b ycjioBHax ee 
CHJlbHOrO 3arp5I3HeHH5I. 

Bojlbiuan npOUOJDKHTeJlbHOCTb CpOKOB UBeTeHHfl UeKOpaTHBHbIX UBeTOHHbix paCTeHHH 
no CpaBHeHHK) C UpeBeCHbIMH (CHMOHflH, toHrapHH, 1966) H CeJlbCK0X03flHCTBeHHbIMH 
pacTeHHHMH (Micieta, 1989) uaeT hm onpeaejieH- 
Hbie npeHMyiuecTBa npw Hcnojib30BaHHH b mo- 
HHTOpHHTOBblX HCCJieUOBaHHflX. XOTfl CpOKH UBe- 
TCHHfl UCKOpaTHBHblX paCTeHHH npH B03UCHCTBHH 
Ha hhx TexHoreHHbix smhcchh coKpaiuaiOTCfl 
(ia6ji. 3), TeM He MeHee npH npaBHJibHOM nouGope 
accopTHMeHTa nnsi MOHHTopHHroBbix HccjieuoBa- 
HHH MO)KHO HMCTb HCCKOJIbKO UBeTyiUHX BHflOB 

paCTeHHH b TeneHHe Bcero jieTHe-oceHHero nepwo- 
iia. CneuyeT OTMeTHTb eiue ouho npeHMyiuecTBO 
aeKOpaTHBHbIX UBeTOHHbix paCTeHHH B 4)HTOHH£H- 


Phc. 3. BjiHaHHe 3arpji3HeHHJi cpezibi Ha H3MeHeHHe pa3MepoB 
nbuibueBbix 3epeH Mirabilis jalapa (7) h Impatiens balsami- 
na (2). 

Ilo och aScuHcc — paccTOAHHe ot HCTOHHmca 3arp«3HeHHH, km; no 
och opaHHaT — pa3Mepw nunmeBbix 3epeH, % k kohtpojuo. 
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TABJ1HLIA 3 


CpOKH UBCTeHH« HeKOTOpbIX ACKOpaTHBHblX UBCTOMHWX paCTCHHft 
B yCJlOBHHX KOHTpOJIH H 3arpH3HCHHH 


Bmah 

CpOKH UBCTCHHfl 

KOHTpOJlb 

3a BOA 

Hanaro 

KOHCIl 

HanaAO 

KOHC1X 

Silene coeli-rosa 

1 VII 

10 VIII 

11 VII 

8 VIII 

Eschscholtzia californica 

3 VI 

15 X 

13 VI 

25 IX 

Lathyrus odoratus 

15 VII 

25 VIII 

20 VII 

20 VIII 

Phaseolus coccineus 

1 VII 

15 VIII 

9 VII 

8 VIII 

Impatiens balsamina 

15 VII 

30 IX 

22 VII 

12 IX 

Phlox drummondii 

4 VII 

25 VIII 

15 VII 

9 VIII 

Tagetes erecta 

11 VI 

22 X 

15 VI 

7 X 

Calendula officinalis 

14 VI 

20 VIII 

18 VI 

28 VII 


KaUHOHHbIX Ha6jHOAeHH«X- HX UJHpOKOe HCnOJlb30BaHHe B 03ejieHeHHH npOMbILLUlCHHbIX 

npe^npHaTHH, ropoACKHX yjiHu, ckbcpob h t. n. A 6ojibiuoe koahhcctbo h BocnpoH3Be- 
AeHHe oco6eHHOCTeH o6T>eicTOB — 3to ocHOBHbie TpeSoBaHHfl, npeA'bHBJiaeMbie k 6hohh- 
AHKaTopaM. HccjieAOBaHHfl b KOHKpeTHOM paHOHe Jiynuie Bcero noMoryr oueHHTb CTeneHb 
MyrareHHOCTH h c})htotokchhhocth b peajibHOM KOMnneicce aiconorHHecKHx (})aKTopoB. 

TaKHM o6pa30M, nonyneHHbie pe3yjibTaTbi CBHAeTenbCTByiOT o chhxcchhh MyxccxoH 
(JjepTHJlbHOCTH AeKOpaTHBHbIX UBeTOHHbIX paCTeHHH nOA BJIHHHHeM HHipeAHeHTOB npo- 
MblUlACHHblX Bbl6pOCOB, HTO BbipaXCaeTCfl B B03paCTaHHH HHCAA UBeTKOB C a6opTHpOBaH- 
HblMH TbIHHHKaMH, HeAOpa3BHTHeM HAH a6opTHpOBaHHCM nblAbHHKOB. BblCOKyiO HyBCTBH- 
TeAbHOCTb K 3arpH3HHTCAAM oGHapyXCHBaCT nblAbUa, HTO BbipaXCaeTCA B nOBblUICHHH 
CTepHAbHOCTH nbiAbueBbix 3epeH. Taicne paCTeHHH, xax Silene coeli-rosa , Papaver rhoeas , 
Eschscholtzia californica , Lathyrus odoratus , Phaseolus coccineus , Impatiens balsamina , 
Gomphrena globosa , Mirabilis jalapa h Ap., Moryr 6biTb ncnoAb30BaHbi aaa hhahkauhh 
c|)htotokchhhocth h MyTareHHOCTH HHrpeAneHTOB Bbi6pocoB. 

Pa3AHHne b cpOKax UBeTeHHH h ero AAHTeAbHOCTb y p»Aa bhaob no3BOAaeT HaAaAHTb 
MOHHTopHHr coctohhha cpeAbi b TeneHHe Bcero BereTaunoHHoro nepHOAa paCTeHHH C Ma« 
no OKTflGpb. 
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rocyaapcTBeHHbiH yHHBepcHTeT 
YKpaHHa 


SUMMARY 

Changes in male fertility of industrially polluted in ornamental flowering plants cultivated in 
temperate zone as annual was studied. The increase in the number of flowers with aborted stamens 
and under-developed or aborted anthers is recorded. Sterility of pollen grains increases and size 
changes. Plant species suitable for the indication of phytotoxity of pollutants and their ability to 
produce mutation are found. 
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300EKTHBHOCTB OIIMJIEHHfl VINCETOXICUM HIRUND1NARIA 
(ASCLEPIADACEAE S. STR.) 

A. C. TIMONJN, M. Yu. SAVITSKY. POLLINATION EFFICIENCY OF VINCETOXICUM HIRUNDINARIA 

(ASCLEPIADACEAE S. STR.) 


Ubctkh Vincetoxicum hirundinaria cneuHajiH3HpoBaHbi k onbuieHHio KpynHbiMH flByxpbuibiMH. OflHaxo 
mho4>hjihh V. hirundinaria MeHee coBepiueHHa, neM mhothx Apiaceae co 3HaHHTejibHO Gojiee npocTo ycrpoeH- 
HbiMH uBeTKaMH, nocxojibxy Hpe3MepHa5i cjioxcHOCTb CTpoeHHA rHHOCTerHJi h MexaHH3Ma onbuieHHJi cymecTBeHHO 
orpaHHHHBaeT xax xpyr B03M0xcHbix onbuiHrejieH, Tax h BepojiTHOCTb nonaaaHHa nojuiHHHa Ha onbUiHTewi, a 
3aTeM — Ha BocnpHHHMaiomyK) noBepxHOCTb pbuibua. B to ace BpeMJi HexTap oxa3biBaeTca aocryneH mhofhm 
6ecnoJie3HbiM noceTHTejiaM. B pe3yjibTaTe MeHee 5 % ubctxob 3aBji3biBaK)T ruio/ibi. B wro-BOCTOHHOH Mop/iobhh 
onbuiHTe^flMH ABjiaioTca Gonia h Gymnosoma (Tachinidae). 

CeM. Asclepiadaceae s. str. paccMaTpHBaiOT KaK BepuiHHy 3HTOMO(f)HJibHOH sbojiiouhh 
AByTOJibHbix. Oho o6T>eAHH5ieT bham o6;iHraTHO 3HTOMO(j)HJibHbix h ajuioraMHbix (b 
OCHOBHOM, BepOflTHO, KCeHOTaMHblx) paCTeHHH (OerpH, I13HJI, 1982), UBeTKH KOTOpbIX 
npw o6meM cooTBeTCTBHH KOHCTpyKTHBHOMy ruiaHy BbicuiHX AByAOJibHbix no reoMeTpH- 
necKOH cjioxhocth h npHHyzuiHBocTH CTpoeHHB Mano ycTynaioT UBeTKaM Orchidaceae. 
FIoaoOho nocjie^HHM, y Asclepiadaceae s. str. onbiJieHHe ocymecTBJiaeTCfl no/uiHHHBMH 
(Schumann, 1897). Ohm nonapHO coeAHHeHbi HoacKaMH-peTHHaKynaMH c 5 TpaHCJurropa- 
mh b 5 nojuiHHapHeB. 

MexaHH3M onwjieHHH b o6iuhx nepTax H3BecTeH h, no-BHAHMOMy, OAHHaKOB y Bcex 
jiacTOBHeBbix (Knuth, 1899; Kugler, 1970; Bookman, 1981). OjjHaKO oco6chhocth 
penpoAyKTHBHon OnonornH HccJieAOBaHbi jiniiib y HeMHorHX npeACTaBHTejieH stoto 
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ceMeficTBa, Macro b ycJiOBHHx HHTpoayKUHH (Knuth, 1899; PyuxHH, 1939, 1967; Kugler, 
1970), b uejiOM ohm H3yneHbi caa(5o. 

H30inpeHHaa reoMeTpHH ubctxob Asclepiadaceae HaBoaHT Ha Mbicjib o bmcokom 
coBepmeHCTBe npouecca onbiaeHHJi. IlosTOMy BecbMa HeoxnaaHHbiM OKa3ajiocb Henpo- 
nopuHOHajibHo Manoe mhcjio naoaoB y oGnabHO UBeTymnx pacTeHHH Vincetoxicum 
hirundinaria Medic., hto noOyanno Hac 6ojiee noapo6HO nccneaoBaTb ocoOchhocth 
onbuieHHH y aaHHoro Bnaa. 


MaTepnaji h MeToaHKa 

OcoOeHHOCTH onbuieHHH Vincetoxicum hirundinaria HCcaeaoBajiH b npnpoae b HiOHe 
1990 r. HccjieaoBaHHfl npoBoanan b Bojibme6epe3HHKOBCKOM p-He MopaoBHH, npHMepHO 
b 10 km loxHee c. Chmkhho, b ocTeriHeHHOM aiOHHOM 6opy b aoaHHe p. Cypa — 
thiihhhom MecTooOHTaHHH 3Toro BHaa (Lehman, 1973; Hobhkob, 1987). V. hirundinaria 
b panoHe HaOjiiOAeHHH BCTpenaeTCfl cnopaannecxH BflOJib necHbix aopor, no nojiBHaM h 
BbipyOxaM eziHHHMHbiMH pacTeHHBMH hjth 6ojiee huh MeHee KpynHbiMH KypTHHaMH. Bee 
ohh, no-BHflHMOMy, BXOAHT b oaHy jiOKajibHyio nonyjiflUHio, o6HTaK>myio, eyas no 
pa3BHTHK) pacTeHHH H o6HJIbHOMy UBCTeHHK), B yCJlOBHHX SKOaOTHHeCKOrO OnTHMyMa. 

JXna Ha6jiioAeHHH 6bi/iH BbiOpaHbi no 1—2 pacTeHHH c 4 ynacTKOB, npeacraBafliomHX 
3aTeMHeHHyio o6oMHHy 3apacTaiomeH aoporn (yn. 1), a Taxxe xopomo ocBemaeMbie: 
oxpaHHy OojibinoH CTapon Bbipy6KH, 3apocmeH Calamagrostis epigeios (L.) Roth (yn. 2), 
nepexpecTox necHbix aopor (yn. 3) h nojiaHy (yn. 4). Cyaa no o6hjihk> h creneHH pa3BHTHfl 
pacTeHHH h hx napunanbHbix coubcthh, ycaoBHH Ha yn. 1 6buin 6jih3kh k neccHMajibHbiM 
aJia jtaHHoro BHaa, Ha yn. 4 — HanOoaee OaaronpnflTHbiMH, a Ha ynacTxax 2 h 3 hmcjih 
npoMexcyTOMHoe 3HaneHHe Mexay o6ohmh xpaHHHMH MecTooOnTaHHHMH. 

YHHTbiBajiH TOJibKO yBHauiHe ubctkh nepea onaaeHHeM BeHMHKa h rnHocrernfl, hto 
no3BOJi«Jio onpejiejiHTb oxoHHaTeabHoe mhcjio H3BJieMeHHbix nojuiHHapneB h pe3yjibTaTHB- 
HocTb onbuieHHa, a Taxxe npocaexHBajin cyab6y xaxaoro H3 3aBfl3aBiimxca naoaoB. 

Pe3yjibTaTbi HCcaeaoBaHHH 

Vincetoxicum hirundinaria HMeeT HeKpynHbie (npHMepHO 8 mm b awaM.) 6ejibie hjih 
eflBa po30BaTbie ubctkh b na3yiuHbix MHorouBeTKOBbix MOHOTe/iHHecKHX coubcthbx. 
CTpoeHHe uBeTKa aoBoabHo npocToe b cpaBHeHHH c apyrHMH jiacTOBHeBbiMH (pnc. 1, 2): 

BeHMHK C KOpOTKOH TpyOxOH B 1.5 - 2 MM flJI. H UIHpOKOKOJlOKOJIbHaTblM HJIH KOJieCOBHA* 

HblM OTrnOOM; KOpOHa CTaMHHOaHaJlbHaS, HH3Kafl (OKOJIO 1 MM), H3 5 npOCTbIX MflCHCTbIX 
3y6xoB, otcto^iuhx apyr ot apyra Ha 0.5 mm h pa3aeji5uomHx nauiy BeHMHKa Ha 
5 KOMnapTMeHTOB; HexTapHHKH pacnoaaraioTCfl no oaHOMy Mexay TbiHHHxaMH noa 
xeaoOxaMH THHOCTernn, BeayiUHMH k pbiJibueBbiM HMxaM h TpaHcaaTopaM nojuiHHapneB 
(pnc. 2). LlBeTeHHe OTaeabHoro UBeTKa npoaoaxaeTca b cpeaHeM 3—4 cyT. B nepBbie 
1.5 — 2 cyT npoayKUHH HexTapa He3HaMHTejibHa, a k KOHuy 2-ro jxm ubctchha b Heonbi- 
jieHHbix uBeTxax pe3xo ycnaHBaeTca cexpeuna HeKTapa, Tax hto ero xanjiH b TeneHne 
npHMepHO 1 cyT 3anoaH5HOT nojiocTb BeHMHKa h BbicTynaiOT Mexay 3y6uaMH xopoHbi 
5 xanjiBMH. 

Ubctkh pacTeHHH HecaeaoBaHHOH hbmh nonyaauHH nocemajin He MeHee 10 bhaob 
HacexoMbix. B nepBbie 2 cyT UBeTeHHa Han6ojiee oObiMHbiMH noceTHTeaaMH UBeTKa 6buiH 
Mejixne Diptera H3 ceM. Lauxaniidae, MypaBbH poaoB Lasius h Myrmica, peryaapHO 
OTMenajiHCb Mejixne Coleoptera h jieTaioiUHe Hymenoptera— Aculeata, b ocoOchhocth 
Apis mellifera, 3HaMHTejibHO peace Bcrpenaancb xpynHbie Myxn poaoB Gonia h Gymno- 
soma (Tachinidae) h eanHHHHo — Mejixne Lepidoptera. CTapeiomHe ubctkh, hhtchchbho 
cexpeTHpyiomHe HeKTap, TepaioT npHBjieKaTejibHocTb aaa Myx h nnea, b MeHbineif 
CTeneHH — nj\n xyxoB, ho nojiHOCTbio coxpaHaioT «nonyaapHOCTb» y MypaBbeB. 

CaMbie nacTbie noceTHTejin ubctkob — Mejixne aByxpbiabie. Ohh Hepeaxo nonaaaioT 
xoOoTKaMH b xeao6xH rHHOCTerna h 3aiueMaaiOT poTOBbie opraHbi b TpaHCjiflTopax. 
OaHaKO onbuiBTb jiacTOBeHb ohh He cnoco6Hbi, Tax xax hm oOmhho He noa cnay H3BaeMb 
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Phc. 1. LUeTOK Vincetoxicum hirundinaria. 

A — Ban c6oxy, 5 — Ban CBepxy. e — rMHocTerHii; x — xejio6oic ruHOCTeraJi; k — xopoHa; kom — KOMnapTMeHT naimi 
B€HHHKa; a — JienecTOK; h — HancBJOHHK; m — TpaHCJiflTOp nojuiHHapHJi; h — naiueJiHCTHK. MaciiiTaSHaa JiHHeHKa: A, 

E — 1 MM. 


nojuiHHapHH. JlHiiib e^HHHHHbiM MejiKHM Diptera yaaeTca ocBo6oflHTb poTOBbie opraHbi 
H3 3a*HMa TpaHCJIHTOpa, 60JlbLIJHHCTB0 }Ke HX CTaHOBHTCfl XCepTBBMH XHLUHHKOB (BepOBT- 
ho, MypaBbeB), o neM CBHjteTejibCTByioT ocTaTKH poTOBbix CTpyxTyp, TOpHamwe H3 
TpaHCJIBTOpOB, COXpaHBIOmHXCB in situ. 

Mbi hh pa3y He Ha6jnoAajiH 3ame\uieHHB mcjikhx xcyxoB h 6a5oHeK ipaHCJiBTOpaMH 
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Phc. 2. CrpoeHHe rpaHH rHHOCTerHH. 

c — CKJiaaKH THHOCTenui; ne — HCKTapHHK; n — no:uiHHHH; pji — pbuimeBan AMica; C 3 K — cpe3aHHUH 3y6eu KopoHbi. Oc- 
TanbHwe o6o3HaMeHH5» Te xe, hto h Ha pwc. 1. MacuiTa6Haa jiHHeftica — 0.5 mm. 


nojuiHHapHeB, a Ha noHMaHHbix 3X3eMnji5ipax HHXoma He 6buio nojuiMHapweB. nnejibi h 
MypaBbH, ocMOTpeHHbie hbmh, Taxxce HHXoma He HecjiH nojuiMHapweB. FIo-BHUHMOMy, 
M0p(})0J10rH5I FOJlOBbl Bcex 3THX XCHBOTHbIX HCKJIIOHaeT HX 3({)4)eKTHBHbIH KOHTBKT C 
TpaHJiflTopaMH h, cJieAOBaTejibHO, cxo.rib-.nH6o 3aMeTHoe ynacTHe b onbuieHHH V. hirundi- 
naria b pawoHe HccneuoBaHHa. 

OcHOBHbIMH OnbUIHTeJIflMH paCTCHHH HCCJICflOBaHHOH nOnyjIHUHH flBJHHOTCfl KpynHbie 
MyXH-TaXHHbl, XOT5I OHH H nOCemaiOT UBeTKH 3HaHHTeJlbHO pexce HeKOTOpbIX H3 nepeHHC- 
JieHHblX BblIHe XHBOTHblX. 3TH MyXH AOCTaTOHHO CHJlbHbl flJIfl TOID, HT06bI H3BJieHb 
nojuiHHapHH H3 nbuibHHKOB. Ohh nepeHOCHT nojuiHHapHH Ha meTHHKax jia6ejuibi xo6oTxa 
(pwc. 3), KOTOpbiMH nonauaioT b )Kejio6xH rnHocTerHfl CHH3y, npoTacKHBaiOT no aceJio6xy 
BBepx, me h 3ameMJi5noT hx b TpaHCJiHTope nojuiHHapHfl. 

KoHCTpyKUHa uBeTKa noBbiuiaeT BepoaTHOCTb nonaaaHHH potobwx iucthhok xpynHbix 
Myx b xcejio6xH rnHocTerna. He3HaHHTejibHaa npouyxuHfl HeKTapa b nepBbie 1.5—2 cyT 
UBeTeHHH UBeTKa BbiHyxcaaeT Myxy myGoxo 3anycxaTb xo6otok b ubctok h o6jiH3biBaTb 
HeKTapHHK, pacnojiaraioiuHHCfl y ycTbfl acejio6xa rnHOCTerna. Ilpn stom ee poTOBbie 
meTHHKH npHGjiHacaioTCfl k ycTbio xeJio6xa. CxjiaaxH rHHocTerna, HajieraiomHe Ha 
xcejioGoK, pacxou^Tca KHH3y (pwc. 2), oGjiernaa nonaaaHHe b Hero potobwx lucthhok. 
KpoMe Toro, ubctok nou TaxcecTbio Myxn otkjioh^ctch b ropH30HTajibHOM HanpaBjreHHH. 
A Tax xax Myxa cTpeMHTca 3aHflTb b uBeTxe nojioxceHHe ronoBOH BBepx, to HexoTopbie 
KOMnapTMeHTbi Hamn BeHHHxa pacnojioxceHbi jyj\% Hee HeyaoGHo, t. e. — cjihuikom hh3ko 
h c6oxy. ripw cocaHHH Myxoii HexTapa H3 Taxwx KOMnapTMeHTOB Taxxce yBejiHHHBaeTCfl 
BepoaTHOCTb HeJiOBxoro uBHXceHHH, BJiexymero 3a co6oii nonaaaHHe poTOBbix iucthhok b 
xcejio6ox rHHOCTerHH. 

3th ace oco6eHHocTH UBeTxa cnoco6cTByioT h nonaaaHHio npHHeceHHoro Myxon 
nojuiHHHH b )xejio6ox rnHOCTerna. 06pbiBXH peTHHaxyn, ocTaBiiiHeca Ha potobwx opraHax 
MyxH nocjie OTpbiBa nonaBiuero Ha pbuibue nojuiHHHfl, Moryr noao6Ho potobwm meTHHxaM 
cjiy^HTb ajia H3BJieneHH5i h nepeHOca hobwx nojuiHHapneB (pwc. 3). 

3^)Cj)eKTHBH0CTb OnbUieHHH CymeCTBeHHO 3aBHCHT OT MHXpo6HOTOna, B XOTOpOM 
oGwTaeT pacTeHHe. Tax, ubctkh pacTeHHH, pocuiHX Ha o6ohhhc 3apocmeH uoporn nou 
UOBOJibHO rycTbiM nonoroM uepeBbeB h xycTapHHKOB (yn. 1), nocemajiH TOJibxo MypaBbH. 
B pe3yjibTaTe hh H3 oahofo UBeTxa He 6biJin H3BJieneHbi nojuiHHapHH, h hh oahh ubctok 
H e 3aB«3aji njiou (cm. Ta6jinuy). PacTeHHa H3 xoporno ocBemaeMbix MecT npHBJiexajiH 
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Phc. 3. TojiOBa Gonia capitata c nojuiHHapHAMH. 

a — aHTeHHa; jia — jiafejuia; n — iiojuihhhh; p — oGopBaiwax pctm- 
HaKyna nojuiHHapHa; m — TpatfCJiaTop no;uiHHapHa; x — xo6otok; 
uf — uxeTHHKa; my — potoboh wynmc. 


MHoroHHCJieHHbix jieTaiomHx HaceKOMbix, BKJHOHaa 
TaXHH, HO y HHX 3(|)(J)eKTHBHOCTb UBCTCHHB OKa3a- 
jiacb HeBbicoKOH (cm. Ta6jiHuy). Hhcjio ubctkob c 
H3BJicHCHHbiMH nojiJiHHapHBMH He npeBbiiuajio 
25 %, npHneM b nouaBjunomeM 6ojibiiJHHCTBe cjiy- 
naeB H3 uBeTxa 6biji H3BJieHeH ranbKO 1 nojuiHHa- 
pHH; hhcjio ubctkob, y KOTopbix H3BJieneHbi 2 iioji- 
jiHHapHB, 6biJio noHTH Ha nopBjuoK Me h blue (cm. 

Ta6jiHuy); 3 H3BjieneHHbix nojuiHHapHB 6buiH ot- 
MeneHbi b cumhctbchhom ubctkc H3 1340 npocMOT- 
peHHblX HBMH; UBCTKOB C 4 H 5 H3BJieHeHHbIMH 
nOJUIHHapHBMH MbI BOOOlUe He BCTpeTHJIH. 

YcneuiHo onwjieHHbiMH (oTMeneHbi iiojuthhhh, 

3ameMJieHHbie b xcejioOKax THHocTerna b oOjiacTH 
pbuibueBbix bmok) moxcho cHHTaTb He 6ojiee 2— 

5 % ubctkob (cm. TaOjiHuy), npuneM ao nojiOBHHbi 
H3 hhx OTMHpaeT Ha HananbHbix CTaanax cfjopMH- 
poBaHHB luioaa, bo3moxcho, BCJieucTBne HecoBMec- 
THMbix cKpeujHBaHHH. TojibKo y 20—30 % coxpa- 
hbioiuhxch Ha pacTeHHH njiouoB pa3BHBaiOTca o6e 
J1HCTOBKH, TOrua KaK 70-80 % COCTOBT TOJlbKO H3 

OflHOH JIHCTOBKH (CM. TaOjIHUy). OflHHapHbie J1HCTOBKH B03HHKaiOT H3 UBCTKOB, OFIbUieH- 
HblX OJJHHM nOJIJIHHHeM (eCJlH Ha pbljlbue OCTaeTCB UejIblH nOJUIHHapHH, HO TOJlbKO OUHH 
H3 ero nojuiHHHeB 3axcaT b mejin rHHOCTerna, a apyron cBHcaeT b no/iocTb Tpy6KH BeHHHKa 
h He ynacTByeT b onbuieHHH). Bee ubctkh, pa3BHBuiHe ruioa c jjByMa JiHCTOBKaMH, 6buin 
onbuieHbi UByMB hojuihhhbmh, nonaBuiHMH b pa3Hbie mejw rnHOCTerna, t. e. 6 mjih 
onbuieHbi UBaxcubi. TpoeKpaTHoro onbuieHHB ojxhofo UBeTKa Mbi He oTMenajin. 



rioKa3aTejiH 3 (})(J)ckthbhocth onwjieHHH HccjieaoBaHHbix pacTeHHH 


YnacTOK 


06mec 

hhcjio 


Ubctkh 


C H3BJieHCHHbIMM IlOJIHHapHHMH 


OflHHM 


aByMfl 


TpCMfl 


njioiiu 


C JiHCTOBKaMH 


oahoB 


AByMH 


44 

298 

320 

678 


0 

0 

47 

15.8 

70 

22.0 

92 

13.6 


0 

0 

0 

0 

_9_ 

2.8 

_9_ 
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0 

0 

0 

0 

0 

0 

_1_ 

0.5 


0 

0 

_5_ 

1.8 

_4_ 

1.2 

II 

2.6 


0 

0 

0 

0 

_1_ 

0.3 

_7_ 

1.0 


0 

0 

0 

0 

1 

20.0 

7 

28.0 


II pHMenaHHc. Haa HepToft — aOcojnoTHoe hhcjio, noa Heproft — npoucHT ot o6mero HHcjia ymcHHux 
UBCTKOB. * IlpOUCHT OnaBUIHX IUIOJKJB yKa3aH OT HHCJia 3aBH3aBUIHXCJL 


4 EoTaHHHecKHH xypHan, N?5, 1997 r. 
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06cy*aeHHe pe3yjibTaT0B 

HH3KHH npOUeHT 06pa3yi0LUHXCa rUIOflOB He HBJTHeTCH HCKaiOHHTeabHblM CBOHCTBOM 
V. hirundinaria. PaHee ero HeoaHOKpaTHO OTMenaan y pa3Hbix bhaob poaa Asclepias 
(PymcHH, 1967; Bertin, Wilson, 1980; Wilson, Price, 1980; Bookman, 1983, 1984; Wyatt, 
Broyles, 1990) h CBa3biBaan c HHTeHCHBHbiM onaaeHneM 3aBa3aBLiiHxca naoaoB Ha caMbix 

paHHHX CTaAHflX HX pa3BHTH5I BCaeACTBHe HaCTHHHOH HeCOBMCCTHMOCTH TCHOMOB raMCT 
npw OnblJieHHH nOJUlHHHHMH C UBCTKOB Toro >Ke HJ1H 6jlH3KOpoaCTBeHHOrO paCTeHH^ 
(PyitKHH, 1967), OTOopa jiyniuHx, HanOoaee ObicTpo pa3BHBaioiuHxca naoaoB (Bookman, 
1983, 1984) hjih He^ocTaTKa pecypcoB (Bertin, Wilson, 1980; Wilson, Price, 1980). 

Hh OAHOH H3 nepeHHCJieHHbIX npHHHH, OHeBHAHO, HeB03MO>KHO o6l>aCHHTb HH3KyK) 
(J)epTHJibHOCTb UBeTKOB y HCCjieuoBaHHbix pacTeHHH V. hirundinaria. 

y 3Toro Buaa qacTb 3aBa3aBiiiHxca naoaoB Taxxce onaaaeT, ho h hhcjto 3aBa3biBaio- 
mnxca naoaoB H3HanajibHO Kpaime hcbcjimko BcaeacTBHe peaKocTH H3BaeqeHHa onbian- 
TenaMH nojuiHHapweB H3 ubctkob h eme 6onee peaKoro nonaaaHHa nojuiHHapHeB Ha 
BOcnpHHHMaiomHe noBepxHOCTH pbuibua. rioaoGHoe ace aBaeHHe onwcaHO h ana AByx 
bhaob Asclepias (Cabin et al., 1991), npnneM 3acjiyxcHBaeT BHHMaHHa to, hto npoueHT 
UBeTKOB C H3BJieqeHHbIMH H OnaBLUHMH B pbUIbUeBbie HMKH nOJlJIHHHSlMH BeCbMa 6J1H30K 
k TaKOBOMy y Vincetoxicum hirundinaria. IIosTOMy raaBHOH npHHHHOH hh3koh cfiepTnab- 
hocth UBeTKOB V. hirundinaria Mbi CHHTaeM hmchho HH3Kyio 3(J)cJ)eKTHBHOCTb onbiaeHHa, 
oGycjiOBjieHHyio KOHCTpyKUHen UBeTKa. 

KopoTKOTpy6naTocTb BeHHHKa h cjDaKTHnecKH OTKpbiToe nojio>KeHHe HeKTapHHKa b 
UBeTKe V. hirundinaria , no-BHAHMOMy, cyTb npoaBaeHHa cneuHajiH3auHH ero k mhoc^hahh 
(Oerpn, FI3HJ1, 1982). B to ace BpeMa H3-3a kopotkocth Tpy6KH BeHHHKa HeKTap 
OKa3biBaeTca AOCTaTOHHO jienco AOCTynHbiM ann uiHpoKoro Kpyra HaceKOMbix, cocTaB 
KOToporo pa3JiHHaeTca b pa3Hbix nacTax apeana stofo BHua. 

B CpeaHeii EBpone ubctkh V. hirundinaria peryaapHO nocemaiOT «ocbi» — Prosopis, 
Halictus (Apoidea), Empis (Empididae), npeACTaBHTean Syrphidae, Muscidae h «Meaxne 
MyxH», ho ponb ocHOBHbix onbiaHTeaen OTBOuaT KpynHbiM UByKpbuibiM — Empis (Kugler, 
1970) hjih npeucTaBHTejiflM Muscidae (Knuth, 1899). 

TaKHM o6pa30M, KaK b Cpejmen EBpone, TaK h b K)re-BOCTOHHOH Mopaobhh 
onbuiHTejiaMH aacTOBHa aBaaiOTca KpynHbie Diptera, xoTa H3 pa3Hbix ceMeitcTB (Empididae 
h Muscidae b CpeuHen EBpone h Tachinidae b Mopaobhh). Jlo-BHAHMOMy, V. hirundinaria 
CneUHaJlH3HpOBaH K OnblJieHHH) HMCHHO KpynHbIMH AByKpbLHbIMH C MyCKOHAHbIM THnOM 
poTOBoro annapaTa. 

3Ta cneuHanH3auna o6ycjiOBjiHBaeT AOCTynHOCTb HeKTapa ana mhoihx bhaob HaceKOMbix, 
ho Hpe3BbiHaHHaa caoacHOCTb annapaTa rHHOCTerna h MexaHH3Ma onbiaeHHa HCKaionaeT H3 
HHCJia onbiaHTeaen MHornx, h npn tom Han6ojiee nacTbix, noceTHTeaen UBeTKOB. Oahh h3 
hhx HMeioT Henoaxoaaiuyio MopcJxjaonno, a apyrne HeaocTaTOHHO cnabHbi ana Toro, HTo6bi 
H3BJieqb nojuiHHapHH, h ocTaiOTca b UBeTKe 3axcaTbiMH b TpaHCJiaTope, co3aaBaa AonoaHH- 
TejibHbie noMexn onbuieHHio. IlocaeAHee xapaKTepHo h ana paaa apyrnx npeacTaBHTejien 
ceM. Asclepiadaceae s. str. (PyuKHH, 1967; Kugler, 1970; Bojiobhk, 1982). rio 3 TOMy mho- 
cj)HJibHaa cneunaJiH3auHa V. hirundinaria npoH3BOUHT BnenaTaeHHe MeHee coBepineHHOH, qeM 
MHorax bhuob Apiaceae co 3HaHHTeabHO 6onee npocTO ycTpoeHHbiMH UBeTKaMH. 

CaeaoBaTeabHO, caoacHOCTb h H3ompeHHOCTb CTpyKTypbi ubctkob h MexaHH3MOB onbiae- 
HHa oTHioab He Bceraa CBHAeTeabCTByioT o coBepineHCTBe peanbHbix npoueccoB onbiaeHHa. 

Kpaime caoacHbin MHocjmabHbiH chhupom ubctkob V. hirundinaria coneTaeTca c 
HecoBepineHCTBOM ero (J)yHKUHOHHpOBaHHa. IlpHHHHy 3Toro Mbi bhahm b tom, hto 
KOHCTpyKuna UBeTKa Asclepiadaceae ccJ)opMHpoBaaacb b TponHKax, rae, no-BHUHMOMy, 
bo3hhkjio 3to ceMeiicTBo h rae h noHbiHe HaxoaHTca ueHTp ero pa3Hoo6pa3Ha (Schumann, 
1897). BepoaTHO, TaKaa KOHCTpyKuna UBeTKa aocTaTOHHO xopomo oOecnenHBaeT onbiae- 
HHe TponHHecKHMH HaceKOMbiMH. BHeTponunecKHe aacTOBHeBbie npeacTaBJiaiOT co6oh 
aepHBaT TponHnecKHx cJ)opM, yxc npHo6peTiiiHX cao^KHO ycTpoeHHbie ubctkh. BbiceaeHHe 
b HHyio npnpoaHyio 30Hy, oneBHaHo, noTpe6oBajio H3MeHeHHa cneKTpoB onbiaHTeaen. 
OaHaKO ycToaBmaaca KOHCTpyKuna UBeTKa aacTOBHeBbix cymecTBeHHo orpaHHHHaa bo3- 
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M0)KH0CTb Hcnojib30BaTb b KanecTBe nepeHocHHKOB nbijibubi npeACTaBHTejieH hoboh juisl 
hhx 3HTOMoc})ayHbi, pe3yjibTaTOM Hero h ABJiaeTCfl yaHBHTejibHoe HecoBepmeHCTBo mho- 
(Jjhjihh y V. hirundinaria. 

riosTOMy cjio^ho h, Ka3ajiocb 6bi, coBepmeHHo ycTpoeHHbie ubctkh V. hirundinaria 
h, bo3MO)kho, apyrax BHflOB Asclepiadaceae s. str. uejiecoo6pa3Ho paccMaTpHBaTb Kaie 
npHMep CBepxcneuHajiH3auHH b 3HTOMocf)HJibHOH sbojhouhh ziByziojibHbix, cymecTBeHHo 
OipaHHHHBaKDLUeH B03M0XH0CTH aHanTaiJHH K pa3H006pa3HbIM MeCTHbIM 3HTOMO(f)ayHaM 
(CaBHUKHH H flp., 1995). 

fljia pa3BHTHa o6enx jihctobok y V. hirundinaria Tpe6yeTca He MeHee ziByx ycneuiHbix 
aKTOB onbuieHHii. BepoflTHee Bcero, sto o6ycjiOBjieHO, Tax *e leax h y Asclepias (Wyatt, 
Broyles, 1990), tcm, hto Kax^aa pbuibueBaa flMica CBjnaHa npoBOAHHKOBOH TxaHbio TOJibxo 
c ozihhm H3 rHe3A 3aBA3H. B pe3yjibTaTe oziho rHe3TO 3aBfl3H nojiynaeT nbuibueBbie Tpy6xH 
rojibKo ot Tpex onpeflejieHHbix pbiJibueBbix amok, a apyroe — ot AByx. 3th aaHHbie 
KOCBeHHO yxa3biBaK)T Ha to, hto y Asclepiadaceae s. str., BonpeKH mhchhk) P. Endress et 
al. (1983), KOMnHTyMa HeT. 
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SUMMARY 


The Vinceioxxcum hirundinaria flowers are pollinated by big files only. The myophlly syndrome 
is, however, much weaker than that of the essentially simpler flowers of the Apiaceae. The weakness 
is caused by excessively intricate gynostegium structure and pollination modus. Both factors greatly 
the set of pollination vectors and reduce the possibility to load the vector with the pollinia as well 
as to accept the pollinia by the stigmata, whereas the nectar is exposed for many unpolliniting 
visitors. Therefore, less than 5 % of flowers set fruits. Gonia and Gymnosoma (Tachinidae) are the 
pollination vectors in south-eastern Mordovia. 


YAK 581.466 : 582.918.3 


Eot. xypH., 1997 r., t. 82, N° 5 


© 3. M. roHTapb, T. A. XaHaeBa 

XAPAKTEPHCTHKA IIPHPOflHMX H KyjIbTYPHblX IKHiyjIHIJHft 
PRIMULA MACROCALYX ( PRIMULACEAE ) B CBH3H C FETEPOCTHJIHEH 

E. M. GONTAR, T. A. ZH AN AEV A. THE FEATURES OF WILDLY GROWN AND CULTIVATED 
POPULATIONS OF PRIMULA MACROCALYX (PRIMULACEAE) CONNECTED WITH HETEROSTYLY 

Primula macrocalyx — reiepocTHJibHbiH bha, KOTopbiH b pa3Hbix nonyjumHgx cyuxecTByeT b BHfle ajihhho- 
H KOpOTKOCTOJl6MaTOH (J)OpM. 

H3yneHO 23 ueHononyjumHH Ha TeppHTOpHH Xekhchh, TopHoro AjiTaa h 6 arpononyji&UHH b r. Hoboch- 
6npcKe. ycTaHOBJieHO, hto cooTHOineHHe reTepocrHjibHbix $opM H3MeH&eTC* b ^bhchmocth ot ycjioBHH 
o6HTaHH5i. B ueHononyjisiuHsix P. macrocalyx b coo6mecTBax c HopManbHbfM yanaxcHeHHeM AOMHHHpOBajia 
KopoTKocTOJi6HaTaH (popMa, a b coo6mecTBax c HeaocTaToiHbiM yBJiaxcHeHHCM — ;uiHHHocTOji6naTafl. Pa3JiHHH& 
no noKa3aTeJiaM ceMeHHOH npoayKTHBHocTH Mexay reTepocmnbHbiMH cpopMaMH oKa3ajiHCb m anoaocTOBepHbi mh. 
KopOTKOCTOJl6HaTaa (})OpMa OTJIHHaJiaCb OT flJlHHHOCTOJl6HaTOH 6oJlblllHM COflepXCaHHeM (J)JiaBOHOJIOB B TbIHHHKaX. 


EcTecTBeHHbie nonynauHH reTepoMopc})Hbix bhaob poAa Primula L. npeflCTaBJieHbi 
reTepocTHJibHbiMH, aahhho- h KopoTKOCTOJi6HaTbiMH cjjopMaMH (flapBHH, 1948; Casper, 
Charnov, 1982; OerpH, TIsha, 1982; AHana, 1984; Piper, Charlesworth, 1984; ToHTapb, 
1988, 1990). 

JlnHHHOCTOJiOHaTaa c})opMa uBeTiea HMeeT zuiHHHbiH ctoji6hk, KopoTKHe tmhhhkh, 
KpynHbie kjictkh pbuibua, MejiKHe nbuibueBbie 3epHa. Y KopoTKOcTOjiOnaTOH c|)opMbi — 
KOpOTKHH CTOJi6hK, TbIHHHKH paCnOJlOXCeHbl nOA pbUIblteM, Me/lKHe KJieTKH pbuibua, 
KpynHbie nbuibueBbie 3epHa (flapBHH, 1948; Awajia, 1984). 

B nonyjiauHBx bhaob poAa npHMyna npowcxoAHT b ochobhom nepexpecTHoe onbineHHe 
Me*Ay pa3HOCTOJi6naTbiMH oco6xmh, noaTOMy cooTHomeHHe hx aojixcho 6biTb npH6jiH3H- 
TejibHo o^HHaKOBbiM (Awajia, 1984; Eepr, 1993). 

M3BeCTHO, HTO y BHAOB npHMyjI, npOH3paCTaiOmHX B pa3HbIX yCJIOBHBX, COOTHOUieHHe 
pa3HOCTOJi6naTbix $opM MexceT HapymaTbca b CTopoHy yBejinneHna oahoh H3 cj)opM 
(Casper, Charnov, 1982). KpoMe Toro, b Oojibinnx BbiOopxax npnpoAHbix nonynauHH 
MoxceT BCTpenaTbca TpeTba pasHOCTonOnaTaa c})opMa (flapBHH, 1948; Piper, Charlesworth, 
1984). B nonyjiauHax Primula veris L. h P. vulgaris Huds. cooTHomeHHe c})opM 6buio 
noHTH OAHHaKOBbiM: 53 K (KopoTKocTonOnaTbix) h 47 # (juiHHHOCTOJiOnaTbix) (flapBHH, 
1948). B ecTecTBeHHbix nonyjiaunax P. pallasii Lehm. cooTHomeHHe c})opM H 3 MeH 5 mocb 
B 3aBHCHMOCTH OT yCJIOBHH oOHTaHHX (TOHTapb, 1990). TaK, B yCJIOBHBX nOArOJlbUOBOrO 
noaca Ha cyOajibnnHCKOM jiyry h b KeApoBo-nnxTOBOH peAHHe cooTHomeHHe kopotko- 
CTOJiOnaTbix (52 %) h AJiHHHocTOJiOnaTbix (48 %) oco6efi 6buio noHTH OAHHaKOBbiM; Ha 
3apacTaiomHx KypyMax zuiHHHOCTOJiOnaTbix oco6en HacHHTbiBajiocb 6ojibine (57 %), neM 
KOpOTKOCTOJl6naTbIX; B rOJIbUOBOM noace B epHHKOBOH TyHApe HHCJieHHOCTb KOpOTKO- 
CTOJiOnaTbix ocoOeil cocTaBHjia 66 %, t. e. yBejiHHHJiacb BABoe no cpaBHeHHio c hhcjich- 
HOCTbio juiHHHocTOJiOnaTbix ocoOeii (34 %). 

B nonyjiaunax P. macrocalyx Bunde cooTHomeHHe c})opM 6biJio noHTH OAHHaKOBbiM 


52 



TOJibKO b 4 nonyjiauHBx H3 14 wccjieflOBaHHbix, eme b 4 nonyjiBUHflx flOMHHHpoBana 
jinHHHocTOJiGHaTaB cjjopMa, hb6 — KopoTKocTOJiGnaTaa (roHTapb, nmeHHHXHHa, 1987; 
ToHTapb, 1988). 

H3BecTHO, hto npw nepexpecTHOM onbiJieHHH y ajihiiho- h xopoTxocTOJiGnaTbix ocoGen 
• nonyjiBUHBX P. veris h P. vulgaris o6pa3yeTCB oflHHaxoBoe hhcjio ccmbh (flapBHH, 1948; 
Piper, Charlerworth, 1984). 

HamHMH HccjieflOBaHHBMH, npoBeaeHHbiMH paHee b nonyjiBUHBx P. pallasii h P. mac¬ 
rocalyx , 6buio ycTaHOBJieHO, hto reTepocTHJibHbie ocoGh no noxa3aTeji5iM ccmchhoh 
npo,ayKTHBHocTH .aocTOBepHo He pa3JiHHajoTC» (roHTapb, 1988, 1990). 

Meatfly reTepocTHJibHbiMH tJ)opMaMH cymecTByiOT He TOJibxo MopcJjojioniHecxHe, ho h 
«|)H 3H0J10rHHeCKHe pa3JlHHHB. CHHTaeTCH, HTO peaKUHB CaMOHeCOBMeCTHMOCTH CBH3aHa c 
Ha/iHHHeM b penpoflyKTHBHbix opraHax cneu,HcJ)HHecKHx BemecTB — cfxnaBOHOJioB, TpHTep- 
neHOBbix mHK03Hfl0B, cneuHt|)HHecKHx Gcaxob h flp. (Moewus, 1950; JIhhcbhh, 1979; 
Shivanna et al., 1981; TypcyHOB, MaTioHHHa, 1982; Carraro et al., 1985). .HjihhhoctojiG- 
naTbie uBeTKH y Forysthia hmciot nbuibuy, coflepacamyio (JiJiaBOHOJiOBbiH rjiHX03Hfl 
KBepuHTpHH, a nbuibua xopoTxocTOJiGnaTbix ocoGew coflepatHT cJjJiaBOHOJioBbin rjinxo3Hfl 
pyrHH. iipw nepexpecTHOM onbuieHHH TopM03«mee flewcTBHe sthx BemecTB CHHMaeTca 
npwcyTCTBHeM b TxaHBx pbuibua cneuHcJ)HHecxoro c})epMeHTa mHX03Hfla3bi (Moewus, 
1950). 

IlpefljiaraeMaa paGoTa oGoGmaeT pe3yjibTaTbi HccjieflOBaHHB reTepocTHJibHbix tJ)opM 
Primula macrocalyx b npwpoflHbix nonynauHBX XaxacHH h TopHoro AjiTaa h b xyjibTyp- 
Hbix nonynBUHBx, co3flaHHbix b r. HoBocnGHpcxe. 

3aflanH HccjieflOBaHHB — H3yneHHe CTpyxTypbi ueHononyjumHH P. macrocalyx b 
pa3Hbix TOHxax apeajia h b xyjibType no coothoujchhio reTepocTHJibHbix cJ)opM; cpaBHH- 
TenbHbiH aHajiH3 sjicmchtob ccmchhoh npoflyxTH bhocth reTepocTHJibHbix (J)opM b arpoue- 
HononyjiauHBx; onpefleneHne coflepacaHHB cJnaBOHOJiOB b pa3Hbix opraHax h nacTflx UBeTxa 
reTepocTHJibHbix cJ)opM b xyjibTypHbix h ecTecTBeHHbix nonyjuiuHflx. 

MaTepnaji h MeTOflHKa 

H3yneHO 15 ueHononyjiauHH Ha TeppHTopn h Xaxacnn, 8 ueHononyjiauHH b TopHOM 
AjiTae h 6 arpoueHononyjiaiiHH, C03flaHHbix b UeHTpajibHOM cnGnpcxoM GoTaHHHecxoM 
cafly (UCBC) b r. HoBocnGnpcxe. FIoa ueHononyjiauHeH Mbi noHHMaeM coBOxynHOCTb 
ocoGew BHfla, npoH3pacTaiomHx b flaHHOM (J)HT0ixeH03e. ArpononyjiauHB — sto coBoxyn- 
HOCTb ocoGeii BHfla, npoH3pacTaiomHx b arpo(J)HTOueH03e. 

H3yneHHbie ueHononyjiauHH (1 — 29 ). 

XaitacHJi ( 1 — 15 ). HacTOJiiuHH cyxojiojibHbiH ji y r: / — 3JiaKOBO-pa3HOTpaBHbiH (OpjwcoHHKHji3eB- 
ckhh p-H, a. KonbeBo), 2 — to ace (a. EojibuiOH Ciothk); jiec ho h cyxojiojibHbiH jiyr. 3 — pa3HOTpaB- 

HO-OCOKOBbIH (UJHpHHCKHH p-H, CT. LUHpa), 4 - KyCTapHHKOBO-pa3HOTpaBHbIH (CT. LllHpa), 5 - KyCTapHHKO- 

Bo-pa3HOTpaBHo-ocoKOBbiH (a. KonbeBo), 6 — pa3HOTpaBHO-ocoKOBbiH (Eorpa,acKHH p-H, c. Eorpaji); mcjiko- 
jiHCTBeHHbiH jiec: 7 — 6epe3H«K KycTapHHK0B0-pa3H0TpaBH0-0C0K0BbiH (noc. LUHpa), 8 — 6epe3HHic 
pa3HOTpaBHbiH (LUhphhckhh p-H, noc. TyHM), 9 — ^HCTBeHHHHH0-6epe30BbiH (EorpajicKHH p-H, noc. Kanom- 

KHHO), 10 - 6epe3HJIK KyCTapHHKOBO-OCOKOBO-pa3HOTpaBHbIH (noc. COHCKHH), 11 - 6epe3HJIK KyCTapHHKO- 

BO-pa3HOTpaBHO-OCOKOBbIH (fl. KonbeBo)’, CBeTJlOXBOHHblH Jiec .12 6epe30B0-JlHCTBCHHHHHbIH OCOKOBO- 

pa3HOTpaBHbiH (noc. TyHM), 13 — jihctbchhhhhhk KpynHOTpaBHbiH (ct. UiHpa), 14 — jihctbchhhhhhk napxo- 

BblH pa3HOTpaBHbIH (LUnpHHCKHH p-H, nOC. TonaHOBO), 15 - COCHJIK pa3HOTpaBHbIH (UJHpHHCKHH p-H, 

noc. Kojiozie3HbiH). 

TopHbiH Ajuan (16 — 23 ). JlecHOH cyxojiojibHbiH jiyr: 16 — KyciapHHKOBO-pa3HOTpaBHbiH (YcTb- 
XaHCKHH p-H, noc. Kbipjibix), 17 — pa3HOTpaBHbiH (AjiTancKHH p-H, noc. KyjiraH), 18 — pa3HOTpaBHO-3JiaKo- 

BblH (MaHMHHCKHH p-H, nOC. EnaHJia); MeJIKOJlHCTBeHHblH JieC! 19 - JlHCTBeHHHHH0-6epe30BbIH pa3HO- 

TpaBHbifi (LUe6anHHCKHH p-H, noc. Ynyc-Hepra), 20 — 6epe3HJiK pa3HOTpaBHbin (noc. BepxHJui KyKyji); c b e t - 
jioxbohhuh Jiec: 21 — jihctbchhhhhhk pa3HOTpaBHbifi (c. LUe6ajiHHo), 22 — cochjik 
nanopOTHHKOBO-pa3HOTpaBHbiH (noc. YcTb-CeMa), 23 — 6epe30B0-0CHH0BbiH 0C0K0B0-pa3H0TpaBHbiH 
(noc. YcTb-CeMa). 

Hoboch6hpck (arpoueHononyjuiuHH 24 — 29 \ npHBeaeHbi MecTa npoHcxo)KneHHJi ceMiiH). flecHoii cyxo- 
AOJlbHblH Jiyn 24 — KyCTapHHKOBO-pa3HOTpaBHO-OCOKOBblH (fl. KonbeBO), 25 — pa3HOTpaBHO-OCOKOBbIH 
(c. Borpaa), 26 — KycTapHHKOBo-pa3HOTpaBHbiH (ct. LUnpa), 27 — KycTapHHKOBO-ocoKOBO-pa3HOTpaBHbiH 
(noc. CoHCKHH); CBeTJlOXBOHHblH Jiec: 28 — 6epe30B0-JlHCTBeHHHHHbIH OCOKOBO-pa3HOTpaBHbIH 
(noc. TyHM), 29 — jihctbchhhhhhk pa3HOTpaBHbiii (noc. TonaHOBO). 
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KjiaccH(|)HxauHB $HT0ueH030B npHHHTa no A. B. KyMHHOBOH (1960, 1976). JXhb 
onpeflejieHHH cooTHomeHHB reTepocTHjibHbix cjjopM b pa3Hbix ueHO- h arpoueHononyjiB- 
Uhbx npocMaTpHBajin 100—550 cpeAHeB03pacTHbix reHepaTHBHbix ocoGen b (})a3e UBeTe- 
HHB. YHHTblBaJTH KOpOTKO-, AJIHHHO- H paBHOCTOJlGnaTbie. 

TeTepocTHJibHbie pacreHHB coGnpajin b $a3e nbiJieHHB, pacHjieHBjw h b CBeaceM BH^e 
(JjHXCHpoBariH b STaHOJie. B XaxacHH pacreHHB coOnpann b necHOM cyxojiojibHOM 
pa3HOTpaBHO-ocoKOBOM Jiyry (nonyjiBiiHB 5), Ha Arrrae — b necHOM cyxoaojibHOM xyc- 
TapHHKOBO-pa3HOTpaBHOM jiyry (nonyjiBUHB 16 ). B xyjibType (b arponeHononyjiBUHBx, 
co3jiaHHbix b r. HoBocnGnpCKe Ha TeppHTopHH UeHTpanbHoro cnGnpcxoro GoTaHHnecxoro 
cajja) aHajiH3HpOBanH 3-JieTHne pacTeHHB, BbipameHHbie H3 ccmbh luhphhcxoh nonyjiBUHH 
3 (coOpaHHbix b XaxacHH). KanecTBeHHbiH cocTaB cJxnaBOHOJioB Taxxe onpeAejiBJin y 
reTepocTHjibHbix pacreHHH luhphhcxoh nonyjiBUHH.. 

AHajiH3 3JieMeHTOB ceMeHHOH npojryxTHBHOCTH npoBOAHjiH Ha 25—30 ocoGbx xaxjiOH 
reTepocTHjibHon c|)opMbi. B arponeHononyjiBUHBx Hcnojib30BajiH reiepocTHjibHbie oco6h 
3-jieTHero B03pacTa, hmchho b stom B03pacTe ohh AocrnranH MaxcHManbHOH npojiyxTHB- 
HOCTH H B TOM HHCJie CeMeHHOH. FIOTeHUHaJIbHyiO CeMCHHyiO npOJiyKTHBHOCTb OnpeAeJIflJIH 
hhcjiom ceMBnonex, peajibHyio — hhcjiom ccjjopMHpoBaHHbix ccmbh Ha reHepaTHBHbin 
noGer, xo3c}j(})HUHeHT npoayxTHBHOCTH — OTHOiueHHeM noxa3aTejien peanbHOH ceMeHHOH 
nponyxTHBHocTH x noTeHunajibHOH, BbipaxeHHOH b npoueHTax. Pa3HHua b noxa3aTejiBx 
SJieMeHTOB ceMeHHOH npOAyKTHBHOCTH y reTepOCTHJIbHbIX (|)OpM CHHTaJiaCb AOCTOBepHOH 
npH 3HaneHHH xpnTepHB AOCTOBepHocTH t > 3 (JIaxHH, 1968 : 255). 

AHajiH3 Ha cojiepxcaHHe (})JiaBOHOJiOB b opraHax h nacTBX UBeTxa ajihhho- h xopoT- 
xocTOJiGnaTbix ocoGen npoBOAHJin no MeTOjxnxe B. T. MnHaeBon c coaBT. (1967). Kanec- 
TBeHHblH COCTaB (})JiaBOHOJ10B HCCJieAOBaJlH MeTOAOM JIByMepHOH XpOMaTOrpac|}HH Ha 
GyMare; npn stom Hcnojib30BajiH cHCTeMy pacTBopHTejieH : 1 HanpaBjieHHe (ocb opan- 
HaT) — MypaBbHHaa xHCJiOTa—yxcycHaa xHCJioTa— boab b cooTHouieHHH 10 : 2 : 3, 
II HanpaBjieHHe (ocb aGcuncc) — yxcycHaa xwcjiOTa — BOAa—cojiBHaa XHCJioTa b cootho- 
meHHH 15 : 82 : 3. XpoMaTorpaMMbi oGpaGaTbiBann cnHpTOBbiM pacTBopoM xjiopncToro 
ajnoMHHHB h nHTHa c{)jiaBOHOJioB oGHapyxcHBanH no xcejiTO-3ejieHOH c})jiK)opecueHUHH b 
yjibTpac})HOJieTOBOM CBeTe. 


Pe3yjibTaTbi h hx oGcyacneiiHe 

CooTHomeHHe reTepocTHjibHbix c|)opM b oGcjieaoBaHHbix ueHononyjiaunax GbiJio pa3- 
HbiM (Ta6ji. 1). B ueHononyjiBUHBx 3 , 7 , 11 — 14 , 16—21 AOMHHHpOBajia xopotxoctojiG- 
naTaa c|}opMa; b ueHononyjiaunax 4 , 5, 8—10 nacTOTa BCTpenaeMOCTH ajihhho- h 
xopoTxocTOJiGnaTOH cJiopM oxa3anacb noHTH paBHon. fljiHHHOCTOJiGHaTaa cJjopMa aomhhh- 
poBana b ueHononyjiaunax 1 , 2, 15 , 22 , 23 . H3 23 AHXopacTymnx ueHononyjiaunn 
P. macrocalyx 17 npHypoueHbi x cJjopMaunaM jiecHoro cyxoaojibHoro jiyra, 6epe30Bbix, 
CMemaHHblX H JIHCTBeHHHHHbIX JieCOB. B 3THX COoGmeCTBaX AOMHHHpOBana XOpOTXOCTOJlG- 
naTaB c})opMa hjih cooTHomeHHe ajihhho- h xopoTXOCTOJiGnaTbix c|)opM GbiJio nouTH 
OAHHaxoBbiM. B ycjioBHBX HacTOBmero cyxouoJibHoro Jiyra h b cochobom Jiecy aomhhh- 
poBana AJiHHHOCTOJiGnaTaB cjjopMa. 

B arpoueHononyjiBUHBx (r. HoBocnGnpcx) AOMHHHpoBana xopoTxocTOJiGnaTaB cjiop- 
Ma (Ta6ji. 1). B ycjioBHBX xyjibTypbi 25 ocoGen xopoTXOCTOJiGnaTOH c}jopMbi b noTOM- 
CTBe AaJiH 53 % ocoGen c xopotxhm ctojiGhxom, 32 % ocoGen c ajihhhwm ctojiGhxom 
h 15 % ocoGen paBHOCTOJiGnaTOH cfiopMbi. 25 ocoGen jyiHHHOCTOJiGHaTOH (jjopMbi b 
noTOMCTBe AaJiH 63 % xopOTxocTOJiGnaTOH, 33 % AJiHHHocTOJiGnaTOH h 4 % paBHO- 
CTOjiGnaTOH cjjopMbi. 

CpaBHHTejibHbiH aHajiH3 reTepocTHjibHbix (f)opM P. macrocalyx , npoH3pacTaiomero b 
pa3Hbix cf)HTOueH03ax, noxa3an, hto ajihhho- h xopoTxocTOJiGnaTbie c})opMbi no noxa3a- 
TejiBM ceMeHHOH npoayxTHBHocTH AOCTOBepHO He pa3JiHHaiOTCB (t < 3) (TaGji. 2). 

B ycjioBHBX xyjibTypbi reTepocTHjibHbie cjjopMbi P. macrocalyx , BbipameHHoro H3 
ceMBH, coGpaHHbix b 3thx xce ueH03ax, Taxxce He pa3JiHHajincb no ochobhmm noxa3aTejiBM 
ceMeHHOH npoAyxTHBHOCTH (TaGji. 3). McxjnoneHHe cocTaBHJia ueHononyjiBUHB 1 (luhphh- 
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TABJIHUA 1 


HHCJieHHOCTb pa3HocTOJi6HaTbix (J)opM b nonyjiHUHHX Primula macrocalyx 


UeHono- 

nyjiHUHH 

Hhcjio Hccjie- 
AOBaHHblX 
oco6ch 

MHCJICHHOCTb, % 

UeHono- 

nyjiHUHH 

Hhcjio hccjic- 
ZIOBaHHblX 
oco6ch 

MHCJICHHOCTb, % 

JX 

K 

P 

JX 

K 

P 

XaKacHH 





TopHbiH AJiTaw 





1 

500 

60 

40 


16 

230 

44 

56 


2 

320 

59 

41 


17 

130 

41 

59 


3 

450 

40 

60 


18 

179 

35 

65 


4 

120 

49 

46 

5 

19 

262 

45 

55 


5 

370 

52 

48 


20 

130 

40 

60 ! 


6 

130 

60 

40 


21 

190 

41 

59 


7 

170 

45 

55 


22 

125 

56 

44 


8 

210 

47 

53 


23 

178 

60 

40 


9 

374 

48 

52 


Hoboch6hpck 





10 

310 

48 

52 


24 

138 

34 

66 


11 

430 

30 

70 


25 

130 

40 

60 


12 

533 

42 

58 


26 

190 

38 

52 

10 

13 

204 

43 

57 


27 

210 

43 

57 


14 

304 

44 

56 


28 

110 

27 

63 

10 

15 

113 

63 

I 37 


29 

120 

21 

74 

5 


fl pHMCMBHHe. OopMbi: P — paBHOCTOJlSHBTBH, A — JUIMHHOCTOJlGHardH, K — KOpOTKOCTOJlOnaTafl. 


TABJIHUA 2 

CeMeHHaH npoziyKTHBHOcTb reTepocTMJibHbix (J)opM Primula macrocalyx 
b pa3Hbix (J)HT0UeH03aX 


CooOiuecTBa 

Hhcjio 

CeMeHHan 

npOJiyKTHBHOCTb 

Ha 1 

no6er 

Ha 1 

njioji 

n 




UBCTKOB 

njio,aoB 

ccMflnoMeK 

CeMHH 

P 

K 

Jlyr KycTapHHKOBo-pa3- 
HOTpaBHblH 
(ct. UlHpa) 

6.2±0.2 

6.3±0.3 

/ = 0.28 

5.4±0.3 

5.9±0.3 

/= 1.19 

42.6±0.7 

44.4±0.6 

/= 1.96 

40.8 ±0.9 

43.0±0.7 

/= 1.75 

264 

243 

220 

222 

83.0 

91.0 

Jlec JTHCTBeHHHHHO-6epe- 
30BbIH OCOKOBO-pa3- 
HOTpaBHblH 
(noc. KanouiKHHo) 

8.5±0.6 

9.4±0.5 

r = 1.15 

7.1 ±0.5 
7.6±0.6 

/ = 0.64 

39.6±0.8 

41.0±0.7 

/= 1.32 

37.2±1.0 

38.0±J .2 

/ = 0.51 

337 

385 

264 

289 

78.0 

75.0 

JlHCTBeHHHHHHK peflKO- 
CTOHHblH KpyriHOTpaB- 
HbiH (noc. TonaHOBo) 

7.2±0.7 
7.3±0.6 

/ = 0.11 

4.3±0.6 

4.9±0.2 

/= 0.95 

36.4±1.3 
32.3±1.8 

r = 1.85 

31.6±0.6 

26.4±1.1 

4.16 

262 

236 

138 

156 

53.0 

66.0 

Bepe3HHK pa3HOTpaBHO- 
ocoKOBbiH (c. Borpa,o) 

7.9±0.5 

6.6±0.5 

4.5±0.5 

3.2±0.3 

55.8±2.5 

50.6±3.0 

49.3 ±2.0 
44.4±2.7 

442 

342 

222 

143 

50.0 

42.0 


/= 1.69 

/= 2.24 

r= 1.33 

/= 1.46 





IlpHMeMaHHe. 3iiecb h b Ta6ji 3: Ha<a nepTOH — jiaHHhie juih jinHHHOCTOJifjHaTbix oco6eft, no;i Meprofl — 
jjjisi KopoTKocTojr6Han>ix; ceMeHHaa npoziyKTHBHOCTb: n — noicHUHajibHaH, P — peajibHaa, K — K03(}kJ)humcht 
npO^yKTHBHOCTM; t — KpHTCpHH flOCTOBepHOCTH. 
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TABJIHUA 3 

CcMCHHaH npoAYKTHBHocTb rcTcpocTHJibHbix 4>opM Primula macrocalyx 
H3 ceMHH pa3Hbix nony/iflUHft b KyjibTypc 


Coo6mccTBa 

Hhcjio 

CeMCHHaa 

npOflyKTHBHOCTb 

Ha 1 

no6cr 

Ha 1 

njiofl 

n 

P 

K 

UBCTKOB 

njio^oB 

CCMHnOHCK 

CeMflH 

Jlyr KycxapHHKOBo-pa3- 

9.0±0.6 

8.0±0.6 

43.011.6 

37.011.6 

387 

344 

80.0 

HOTpaBHblH 

11.010.5 

10.0±0.6 

54.711.0 

44. OH.2 

594 

440 

75.0 

(ct. Ill Hpa) 

1=2.56 

r= 2.35 

/ = 6.4 

r=4.22 




Jlec jmcTBeHHHHHO-6epe- 
30BbIH OCOKOBO-pa3- 

12.010.5 

10.5±0.6 

51.210.9 

34.010.7 

612 

340 

55.0 

HOTpaBHblH 

14.110.7 

11. 4±0.5 

54.011.2 

36.3±0.6 

756 

396 

52.0 

(noc. KanoiiiKHHo) 

r = 2.38 

II 

ro 

oo 

ii 

oo 

■^1 

r = 2.50 




JlHCTBeHHHHHHK pe^KO- 








CTOHHblH KpynHOTpaB- 

10.0±0.7 

8.0±0.5 

39.212.4 

28.311.4 

390 

224 

57.0 

Hwft (noc. TonaHOBo) 

9.0±0.5 

7.310.4 

45.413.1 

26.010.4 

405 

182 

45.0 


/= 1.16 

/= 1.03 

/= 1.58 

/= 1.08 




Bepe3HHK pa3HOTpaBHO- 
ocoKOBbiH (c. Borpa^i) 

11.0±0.8 

9.010.4 

28.013.3 

16.312.3 

308 

144 

46.0 


13.0±0.9 

10.210.6 

25.412.3 

18.012.0 

325 

198 

60.0 


f= 1.67 

r=1.07 

/= 0.66 

/ = 0.55 





cicaa), b KOTopoft KopoTKOCTOJi64aTbie oco6h o6pa30BajiH 6ojibiuee hhcjio ceManoneK h 
CCMBH, HeM JXnHHHOCTOJl6HaTbie oco6h. 

H3BeCTHO, HTO paCTeHHfl OHeHb MHOrHX BHflOB BO BCeX OpraHaX CO^epXCaT (}3JiaBOHO- 

HflHbie coeflHHeHHfl (Wiermann, 1968, 1969; MHHaeBa, 1978). 

P. macrocalyx coaepacHT cjxnaBOHOJibi b painHHHbix opraHax (Ta6ji. 4). He3HanHTejib- 
Hoe KOJiHHecTBo hx oGHapyxceHo b uBeTOHoeax h necTHKax. Bojibuioe KOJinnecTBO 
4)jiaBOHOJioB co^epxcHTca b naineHice uBenca h b TbiHHHieax b cj)a3y nbuieHHfl. B jiHCTbflx 
h HauieHKe UBeTKa P. macrocalyx , npoH3pacTaiomero Ha AjiTae, coaepacHTca (J)jiaBOHOJiOB 
Gojibuie, 4eM b Tex xce opraHax pacreHHH, co6paHHbix b XaxacHH h r. Hoboch6hpckc, b 
xyjibType. Ha AjiTae ;yiHHHOCTo.n6HaTa5i c})opMa pacTeHHH HaKanjiHBajia cJxnaBOHOjiOB b 
jiHCTb«x 6ojibuie, HeM KopoTKOcTOJi6HaTafl. B XaxacHH h r. HoBocH6Hpcice pacTeHH* 
pa3Hbix reTepocTHjibHbix c})opM HaKaruiHBajiH ojiHHaKOBoe kojihhcctbo c}).naBOHOJiOB b 


TABJIHUA 4 

Co^epxcaHHe 4>jiaBOHOJioB b reTepocTHjibHbix <t>opMax Primula macrocalyx 


OpraHbi 



CoacpxcaHHC 4>aaBOHoaoB, Mr/r CW p. 

Bern. 



pacTeHHH 

H M3CTH 

XaKacHH 

A/iTaft 

Hoboch6hpck 

UBenca 

JX 

_*_1 

t 

JX 

K 

t 

JX 

K 

t 

JlHCTbH 

3.510.2 

3.610.1 ! 

0.6 

7.310.6 

5.010.4 

3.2 

3.310.4 

2.410.2 

1.3 

UBeTOHOCbl 

1.710.1 

1.410.1 ! 

1.8 

l.liO.l 

1.210.1 

0.5 

0.710.0 

0 . 610.002 

1.1 

HameHKa 

10.H0.8 

9.810.9 

0.1 

11.5±0.6 

12.210.6 

0.9 

8.010.5 

10.0H.5 

1.1 

TbIHHHKH 

12.010.7 

15.810.8 

li 

3.710.4 

7.710.5 

6A 

5.910.1 

9.110.2 

\A1 

IleCTHK 

0.210.03 

0.310.001 

0.1 

0.810.006 

0.710.04 

0.2 

0.910.03 

0.710.04 

0.3 

BeHHHK 

7.310.7 

8.510.6 

1.1 

5.610.3 

6.010.1 

1.2 

4.410.3 

4.510.4 



npHMeMaHHe. OopMbi: A — jyiMHH0CT0Ji6MaTaH, K — KopoTKOCTOJi6HaxaH, t — KpHTepHfi flocTOBepHOcm 
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n n 

CxeMa AByMepHOH xpOMaTorpaMMbi axcTpaicTOB JiHCTbeB h nacrei* uBenca. 


I HanpaaneHHe — yiccycHaji KHCJioTa — MypaBbHHaa KHCJioTa — bojm, 10:2:3; II HanpaaneHne — yiccycHaji KHCJioTa—Boaa — 
cojiBHaa KHCJioTa, 15 : 83 : 3. a — jiHCTba, 6 — ubctohocm, e — neCTHK, z — tumkhkh, d — bchhmk, e — Hamemca; 

<p — naTHa (})JiaBOHOJiOB. 

jiHCTbHx. Bo Bcex 3 MecTax Ha6jnofleHHa reTepocTHJibHbie oco6h b jiHCTbax, uBeTOHoeax, 
HaiueHKe, necTHKe h bchhhkc uBeTxa HaicaruiHBajiH iiohth ojjHHaKOBoe kojihhcctbo 
(J>jiaBOHOJiOB. B TbiMHHxax KopoTKOCTOJi64aTOH (J)opMbi KOJiHHecTBeHHoe coaepjKaHHe 
(J>jiaBOHOJioB 6biJio 6ojibuie, neM y juiHHHOCTOJi6HaTOH cJ)opMbi. 

AHanH3 .aaHHbix, nojiyneHHbix mctoaom AByMepHOH xpoMaTorpa(})HH Ha 6yMare, 
noKa3an, hto b pa3JiHHHbix opraHax pacTeHHH P. macrocalyx coaepxcHTca 4 —6 KOMno- 
HeHTOB (J)JiaBOHOJIOB (CM. pHCyHOK). TaK, HaH6oJIbUIHM HHCJIOM KOMnOHeHTOB OTJIHHaeTCa 
HaiueHKa uBeTKa (cm. pwcyHOK, e). Flo 5 komhohchtob o6HapyxcHBaeTca b 3KCTpaKTax 
BeHHHKOB, TbIHHHOK H JiHCTbeB (CM. pHCyHOK, a, 2, d). H3 SKCTpaKTOB IieCTHKOB H 
UBeTOHOcoB BbwejieHO no 4 KOMnoHeHTa (cm. pncyHOK, 6, e). 

Ha6op KOMnOHeHTOB (})jiaBOHOJiOB b HCCJiejjyeMbix opraHax h Hacrax UBeTKa y 
reTepocTHjibHbix (J)opM 0Ka3ajica ojiHHaKOBbiM. 

TaKHM o6pa30M, b pe3yjibTaTe H3yneHHa 29 ueHO- h arpoueHononyjiauHH Primula 
macrocalyx ycTaHOBJieHO, hto b 12 AOMHHHpoBana KopoTKOCTOJi6HaTaa cfiopMa, b 5 — 
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,OHHHHOCTOn64aTafl, b 5 — nacTOTa BCTpenaeMOCTH o6enx cjjopM 6buia iiohth oflHHaKOBOH. 
B KyjibTypHbix nonyjiauHBX AOMHHwpoBajia KopoTKocTOJiGnaTan cj)opMa. B HexoTopbix 
ueHO- h arpoueHcmx BCTpenajiacb paBHOCTOJiGnaTaa (JjopMa. B npeo6jiaaaiomeM 6ojib- 
uuHHCTBe ueHo- h arpoueHononyjiauHH fljiHHHocTOji6HaTaa h KopoTKOCTOJiGnaTaa cj)opMbi 
npoayuHpyioT oaHHaicoBoe hhcjio ubctkob, iuioaob, ccmhh h ceManoneK. 

KopoTKocTOJiGnaTaa (J)opMa OTJiHHaeTca ot ;yiHHHOCTOJi6HaTOH Sojimijhm kojihhcct- 
BOM (J)JiaBOHOJ!OB B TbIHHHKaX. 
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UeHTpajibHbiH ch6hpckhh riojiyneHO 6 XII 1995 

6 oTaHHHecKHH can CO PAH 
Hoboch6hpck 


SUMMARY 

Primula macrocalyx is a heterostylous species. Long-styled and a short-styled forms are 
recognised. 23 coenotic populations from Hakasia, Mountain Altai and 6 agrocoenotic populations 
from Novosibirsk were examined. The proportion of heterostylous and homostylous forms is found 
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to be dependent on the environmental conditions. The short-styled form of P. macrocalyx 
predominates in the communities with the normal moistening, the long-styled from predominates in 
the communities with insufficied moistening. There was, however, no statistical difference in the 
seed productivity between heterostylous forms. The content of flavonols was higher in the stamens 
of the short-styled form than in the long-styled form. 


yflK 581.55 (571.1) 


Eot. xypH., 1997 r., t. 82, N? 5 


© 3. A. EpiuoBa 

O CBOEOEPA3HMX PACTHTEJIbHbIX KOMUJIEKCAX CEBEPHOH 
KyjiyHflbl (3AIIAflHAfl CHEHPb) 

E. A. YERSHOV A. ON THE PECULIAR VEGETATION COMPLEXES OF NORTHERN KULUNDA (WEST SIBERIA) 


npoBejieHa aeTajibHaa reoboTaHHHecicaji xapaicrepHCTHKa CBoeo6pa3Hbix pacrHTe.ibHbix komiuickcob, Bnep- 
■bie onucaHHbix b ceBepHofi Ky/iynae. BbWBJieHO hx pacnpocrpaHeHHe b HCCJieayeMOM pafioHe, cieneHb 
iHTponoreHHOH HapyuieHHOCTH, npejyioxceHbi Mepu oxpaHbi. 


ripw H3yneHHH pacTHTe/ibHOCTH CTenHOH 30Hbi 3anajtHOH Ch6hph 6buiH onHcaHbi 
(HaM3ajioB h jtp., 1989) coBepuieHHo opnrHHanbHbie noHBeHHO-pacTHTejibHbie xoMGnHa- 
UHH Ha MexcrpHBHbix npocTpaHCTBax EaraH-Kapacyxcxoro MOxztypeHba (ceBepHaa Ky- 
jiyHjta), ycjioBHO Ha3BaHHbie «Me ( rtajibOHaMH». YHHTbiBaa hx HeH3yneHHOCTb, Bbicoxyio 
crreneHb HapyuieHHOCTH h orpaHHHeHHoe pacnpocTpaHeHHe, HaMH 6bui co6paH aonoji- 
HHTeJIbHblH MaTepHan flJlfl BbI5IBJieHH5I HX Cf)HTOUeHOTHHeCKOrO H ^OpHCTHHeCKOTO pa3- 
HOo6pa3HR, npocTpaHCTBeHHOH CTpyKTypbi h coBpeMeHHoro coctorhhr. Bcero c^enaHO 
h npoaHajiH3HpoBaHo 52 nojiHbix reoOoTaHHHecxnx onncaHna xoHxpeTHbix cJwTOue- 

H030B. 

Uejib HacToamen pa6oTbi — jjaTb xapaxTepncTnxy sthx pacTHTejibHbix xoM6nHauHH, 
yTOHHHTb apean, BbiaBHTb CTeneHb aHTponoreHHOH HapyuieHHOCTH h onpeaejiHTb nyTH hx 
oxpaHbi. 

PanoH Hccjie^OBaHHH (pnc. 1), comacHO reo6oTaHHnecxoMy panoH npoBaHHio 
E. B. BauaaxypoBon (1950), othochtcr k cTeriHO-o3epHOMy KapacyxcxoMy panoHy Jie- 
cocTenHoro no^oxpyra KyjiyHflHHCxon CTenn. Pejibecf) HccjieztyeMOH TeppHTopnn npea- 
CTaBJiaeT co6oh oTKpbiTyio yBajiHCTyio ixenpeccnio, a6cojiK)THbie otmctkh xoTopon He 
npeBbiuiaioT 150 m. Ero xapaxTepHon ocoOeHHocTbio RBjiaeTca pa3BHTHe jioiuhh, npea- 
cTaBJiaiomHx co6oh flpeBHioio ceTb apo3HOHHbix 6opo3,a rH,aporpac})HHecxoH cncTeMbi, 
3anojiHeHHbix necnaHO-rajienHbiMH otjioxcchhrmh, h HajiHHHe Oojibiuoro xojiHHecTBa 03ep 
pa3HOH CTeneHH MHHepajiH3auHH. KjiHMaT pe3KO xoHTHHeHTajibHbin; ochobhwm jihmhth- 
pyiomHM c})aKTopoM, xax h jxyin Been CTenHOH 30Hbi, aBjiaeTca xoJiHnecTBO aTMOccJ)epHbix 
ocaaKOB, pacnpejtejieHne KOTopbix OHeHb HepaBHOMepHO xa k no BpeMeHaM roaa. Tax h no 
TeppHTOpHH. IlOHBeHHblH nOXpOB HeOiJHOpOiJHblH H npeflCTaBJIHeT C060H CJIOXCHyiO M03a- 
nxy pa3JiHHHbix noHBeHHbix THnoB. Ha BbipoBHeHHbix npocTpaHCTBax npeoOjiaaaiOT 
loxcHbie nepH03eMbi, nacTo b xoMnnexce co ctoji6h aTbi mh cojioHLtaMH; b HH3HHax — 
KOMnJieXCbl XOpXOBbIX COJIOHUOB, COJIOHHaXOB H OCOJIOAejlblX nOHB. 

PacTHTejibHbiH noxpOB Taxxce HeoflHopoflHbin. PanoH HCCJieflOBaHHH pacnojioxceH b 
KOBbuibHo-xHnuoBOH 30He JiecocTenn (no: KpbuioB, 1916, 1919) hjih b pa3HOTpaBHO-THn- 
naxoBo-xoBbuibHOH (no: BaH^axypoBa, 1950), rue jiaHAuiacJjTHyio ponb HipaioT Tnnnaxo- 
Bo-xoBbuibHbie CTenn. Ohh 3aHHMaiOT noBbimeHHbie 3JieMeHTbi pejibecJ)a. Ho b HacToamee 
BpeMR ocHOBHbie nnomajiH hx pacnaxaHbi. UejiHHHbie CTenn coxpaHHJincb JiHuib b6jih3h 
HaceneHHbix nyHXTOB h Ha naxoTOHenpHro^Hbix ynacTxax. TpaBOCTOH hx HapyuieH 
BbinacoM h npeACTaBjieH pa3JiHHHbiMH ct^hrmh nacT6nmHOH .anrpeccHH. 3aMXHyTbie 
6jnoflueo6pa3Hbie noHnaceHna, pacnojiaraiomnecH o6whho no BbipoBHeHHbiM h noBbiuieH- 
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Phc. 1. PanoH pa6oT. 
a — pacnpocTpaHeHHe MeaanbOHOB. 

hwm 3JieMeHTaM pejibecJ)a Ha noHBax ocoAOAeAoro THna h coaoahx, 3aH«Tbi 6epe30BbiMH 
KOJixaMH. CTpyKTypa h pa3Mepw hx CBjnaHbi c Mop(})ocTpyKTypoH 3anaAHH. B Gojiee 
myGoKHx noHHaceHHax o6biHHO (J)opMHpyioTCB ajianHbie koakh, b ueHTpe KOTopbix 
BCTpenaioTCB He6ojibiuHe GoAOTa, oicpyaceHHbie 3apocAAMH hbobmx xycTapHHKOB. JXaa 
M ejiKHx 3ana^HH xapaKTepHbi AOBOAbHO oAHopoAHbie 6epe30Bbie HacaacAeHHA. llo nepw- 
(fcepHH 03ep, GeperaM penex h b HH3HHax Ha coAOHiiOBO-canoHnaicoBbix noHBax pacTH- 
TejibHOCTb npeflCTaBjieHa bhmchcbbimh, ahcoxboctobmmh, GecxHAbHHueBbiMH jiyraMH h 
cojiBHKOBbiMH rpynnnpoBKaMH. floBOJibHO nacTO no oxpaHHaM o3ep BCTpenawTCB TpocT- 
HHKOBbie 3apOCJlH. 

BbipOBHeHHbie MeXCrpHBHbie nOHHaceHHA H JlOlUHHbl 3aHflTbI KOMnJieKCHOH paCTHTejlb- 
HOCTbio, npejxcTaBJieHHOH THnnaxoBbiMH, GecKnnbHHueBbiMH h nojibiHHbiMH cooGmecTBa- 
mh, HepeayiomHMHCfl HHoraa c MATAHKOBbiMH, peace nbipeiiHbiMH h jiHcoxBocTOBbiMH. Ha 
4>OHe 3 toh pacTHTejibHOCTH no MHKponoBbiineHHflM Hepejjico BCTpenaiOTCB n»THa pa3HO- 
TpaBHbix nyroBbix CTenen («MeAaAbOHbi»). BMecTe c (Jjohoboh pacTHTejibHOCTbio ohh 
co3AaiOT CBoeo6pa3Hbie caMoGbiTHbie AaHAiua(})Tbi b ceBepHOH KynyHAe, onncaHH# koto- 
pbix ao HacTOJimero BpeMeHH HaM HeH3BecTHbi. 

MeAajibOHbi HMeioT AHcxpeTHbie rpaHHiibi h b bhac TeMHO-cepbix n«TeH xopoiuo 
AeuiHc})pyK)TCfl Ha aspocJjoTocHHMKax MacurraGa 1 : 10 000. Hame Bcero ohh hmciot 
OK pyrnyK) hah SAAHncoBHAHyio, peace Apyryio c|)opMy. no BHeuiHeMy oGAHicy, ocoGchho b 
nepnoA UBeTeHHa npeoGAaAaiomHx bhaob pa3HOTpaBba, ohh HanoMHHaioT nbiuiHbie 
ropoACKHe KAyMGbi, nepeAHBaiomHeca apicHMH KpacxaMH Ha (j)OHe AOBOAbHO oahotohhoh 
paCTHTCAbHOCTH. Pa3MepbI HX HeGOAbUJHe, nAOIHaAb OTACAbHblX MeAaAbOHOB KOAe6AeTC)I 

ot 20 ao 200 m 2 , BbicoTa TpaBocTosi — 30—50 cm. 

TpaBOCTOH name Bcero 1-apycHbiH c 2—3 noAwipycaMH, ho ajia HexoTopbix MeAaAb- 
ohob, ocoGeHHO HapymeHHbix BbinacoM, xapaicrepHO HaAHHHe xycTapHHKOB, KOTopbie 
HHorAa 4>opMHpyiOT xycTapHHKOBbiH 5ipyc ( Spiraea hypericifolia , l S. media , Rosa acicu- 
laris). HeHapyineHHbie hah CAaGoHapyuieHHbie cooGmecTBa xapaKTepH3yiOTCA xopouio 

pa3BHTbIM TpaBOCTOeM (npOeKTHBHOe nOKpbITHe 95-100 %) H (|)AOpHCTHHeCKHM pa3HO- 

o6pa3neM. BHAOBaa HacbimeHHocTb ueH030B koacGactca b npeAeAax 25—40 bhaob 
B bicuiHX pacTeHHH, b cpeAHeM cocTaBAAeT 28 (cm. TaGAHuy). OGmee koahhcctbo bhaob, 
3aperHCTpnpoBaHHbix Ha MeAaAbOHax, AOCTHraeT 150. 


1 AaTHHCKHe Ha3BaHH« pacTCHHH npHBeAeHbi no CBOAKe C. K. HepenaHOBa (1981). 
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QjiopHCTHHecKH# codaB MeAajiboHOB h o6hjihc bhaob (b 6ajuiax) 


BbICOTa OCHOBHOft MaCCbl TpaBOCTOH, CM 

35 




35 

40 

35 


35 

35 

n pOC KTHBHOC nOKpbITHC, % 

100 

95 

95 

95 

100 


100 



95 


HoMep oriHcaHHfl 

Bh/u>i 












/ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Phlomis tuberosa 

3 

3 

4 

3 

5 

5 

3 

4 

4 

4 

Festuca pseudovina 

4 

5 

3 ! 

3 

2 

3 

3 

4 


4 

Filipendula vulgaris 

1 

5 

4 

5 

5 

4 

2 

3 


4 

Fragaria viridis 

1 

1 

5 

4 

3 

3 


4 

1 

4 

Poa angustifolia 

1 

1 

3 

2 

3 

4 

4 , 


1 

3 

Lathyrus tuberosus 


2 

1 

1 

2 

1 

1 

1 


4 

Phleum phleoides 

1 

2 

2 

3 

3 

1 

3 1 

4 



Potentilla chrysantha 


1 

2 

1 

2 

1 

2 

1 


2 

Artemisia dracuncutus 

2 

1 

4 


1 

2 

1 

3 



Calamagrostis epigeios 

1 


3 

1 

1 

1 



4 

4 

Carex praecox 

3 


3 

3 

2 

3 



3 

4 

Potentilla argentea 


1 

1 


1 

1 

3 

1 


3 

Salvia stepposa 

1 

2 

3 

3 

3 

3 j 

1 




Stipa pennata 

5 

3 

3 

3 

4 

2 



1 


Artemisia nitrosa 

2 


3 

1 

3 


2 


1 


Elytrigia repens 


3 

3 

1 



4 

4 

4 


Eryngium planum 


1 

1 

1 

1 


1 

1 



Galium verum 

1 

1 


3 

1 

2 

1 




Lavatera thuringiaca 

1 


3 



2 

4 

4 


3 

Puccinellia tenuissima 

1 


2 

2 

1 


1 


2 


Achillea millefolium 



1 

1 

2 



3 

1 


A. nobilis 

1 

1 

1 

1 

1 






Artemisia glauca 

3 


2 


1 

2 


1 



Carduus nutans 

1 




1 

1 

1 

1 



Lathyrus pratensis 


1 


1 

1 


1 



3 

Lithospermum officinale 



1 


1 



1 

1 

1 

Peucedanum morisonii 


1 

3 

1 





4 

1 

Spiraea hypericifolia 

1 


.1 

1 

1 

1 





Stellaria graminea 

1 

1 


1 

1 

2 





Thymus marschallianus 

1 

1 


3 

1 

3 





Vicia cracca 


1 

1 

i 1 





1 

1 

Artemisia latifolia 


1 

1 

| 1 





1 


Veronica spicata 


1 

1 

j 1 

1 






Carduus crispus 




1 1 



1 


1 

1 

Achyrophorus maculatus 


2 


1 

2 






Centaurea scabiosa 


1 

1 

1 







Galatella biflora 




3 



3 

2 


t 

Koeleria cristata 



1 


1 

1 





Medicago falcata 


1 


1 



2 




Nonea pulla 

1 


| 1 


1 






Plantago media 



i 1 


1 



1 


i 

P. urvillei 



1 

1 






2 

Rosa acicularis 



1 


1 





2 

Senecio integrifolius 




1 

1 

1 





Veronica spuria 








1 1 

1 

1 

Artemisia austriaca 



1 






1 


A. gmelinii 

1 

1 









A. rupestris 


1 

1 








Berteroa incana 







1 



1 

Bromopsis intermis 



1 



i 

3 




Filipendula stepposa 



1 







1 

Hieracium echioides 








1 


1 
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IJpodojiotceHue ma6jium>t 


BblCOTa OCHOBHOft MaCCbl TpaBOCTOH, CM 

35 

30 

30 

30 

35 

40 

35 

40 

35 

35 

El poeKTHBHOe nOKpbITMe, % 

100 

95 

95 

95 

100 

100 

100 

100 

100 

95 

! 

Bhah 

HoMep onncaHHH 

7 

2 

3 

4 

5 

6 

7 

8 

9 

JO 


Inula britannica 

I. salicina 



1 

1 



1 

1 



Odontites vulgaris 







1 

1 



Picris echioides 

Potentilla bifurca 



1 




1 

1 

1 


Sedum telephium 

Seseli libanotis 



1 

1 




1 

1 


Stipa capillata 








3 

3 



IIpHMeMaHMe. KpoMe Toro, tojibko b o;ihom onncaHnn OTMeMeHbi cjieayiomHe baum: c o6HjmeM 3 — 
Euphorbia waldsteinii (on. JO); c o6HjmeM 1 — Anemone sylvestris (2), Artemisia eommutata (1), A. macrantha (4), 
A. vulgaris (7), Astragalus danicus (2), Campanula sibirica (7), C. wolgensis (5), Crepis tectorum (7), Cnidium dubium (7), 
Dracocephalum nutans (7), Erigeron acris (7), Glyeyrrhiza uralensis (4), Iris ruthenica (5), Lactuca sibirica (7), Leonurus 
tataricus (3), Melilotus officinalis (7), Oxytropis pilosa (2), Ranunculus polyanthemos (4), Rumex confertus (3), Scabiosa 
ochroleuca (2), Scorzonera purpurea (4), Senecio erucifolius (6), Silene repens (7), Thalictrum simplex (2), Valeriana officinalis 

(Q- 

Bcc onncaHHH czre/iaHbi b KpacH 03 cpcK 0 M p-Hc HoBocn6HpcKoft o6jl: 7 — onncaHne 18E, 22 VI 1988, OKp. 
c. Kojibi6eJibKa; 2 — on. 25E, 23 VI 1988, TaM ace; 3— on. 16E, 24 VI 1993, oxp. c. Bece/ioBcicoe; 4 — on. 14E, 
23 VI 1993, TaM ace; 5 — on. 4E, 23 VI 1993, TaM ace; 6 — on. 8E, 23 VI 1993, TaM ace; 7— on. 18E, 
19 VIII 1995, OKp. c. HnacHeMepeMoiiiHoe; 8 — on. 16E, 19 VIII 1995, TaM ace; 9— on. 14E, 18 VIII 1995, OKp. 
c. JIoTOUiHoe; JO — on. 3E, 15 VIII 1995, oxp. c. HoBbift BaraHeHOK. 


OHTOueHOTHMecKHH cneKTp MexiajibOHOB npeacTaBjieH npeHMymecTBeHHo pa3HOTpaB- 
hwmh jiyroBbiMH crenaMH c AOMHHHpOBaHHeM Phlomis tuberosa , Filipendula vulgaris , 
Peucedanum morisonii, Fragaria viridis , Artemisia dracunculus, Lavatera thuringiaca, 
peace — 3AaxoBbiMH c a 6 coAK>THbiM rocnoACTBOM Calamagrostis epigeios. OAopncTHHec- 
XHH COCTaB HX AOBOAbHO nOCTOAHHblH, HO o 6 HAHe OTACAbHblX BHAOB CHJIbHO BapbHpyeT B 
3aBHCHMOCTH ot noroAHbix ycjioBHH h cTeneHH aHTponoreHHOH HapyuieHHocTH. K nocro- 
ahhmm BH^aM, BCTpenaeMOCTb KOTopbix npeBbimaeT 60 %, othocatca Festuca pseudovina , 
Phleum phleoides, Poa angustifolia, Stipa pennata, Lathyrus tuberosa, Fragaria viridis. 
Bwcokhm nocTOAHCTBOM h o 6 hahcm xapaxTepH 3 yi 0 TC 5 i Car ex praecox, Elytrigia repens, 
Salvia stepposa, Galium verum, Galatella biflora, Artemisia glauca, Thymus marschalli- 
anus , Potentilla chrysantha. floBOJibHO nocTOAHHo, ho c He 6 ojibiUHM o 6 hahcm BCTpena- 
iotch Lythospermum officinale , Eryngium planum, Lathyrus pratensis, Carduus nutans. 
HacTO b cocTaBe TpaBOCTOA OTMeneHbi HexapaxTepHbie bham, Taxne xa k Lactuca sibirica , 
Solanum nigrum , Leonurus tataricus. npHcyTCTBHe h oGhahc hx MoacHO o 6 i> 5 icHHTb 
CTeneHbio HapyuieHHocTH xa k caMoro cooGmecTBa, Tax h oxpyacaiomen ero ecrecTBeHHOH 
pacTHTeAbHOCTH, ah 6 o HaAHHHeM b6ah3h noceBOB. H3 rpynnbi pacreHHH, 3aHeceHHbix b 
xHHiy «PeAXHe h HCHe 3 aiomHe pacTeHHH Ch 6 hph» (1980), 3 Aecb OTMeneHbi Stipa pennata, 
Filipendula vulgaris, Glyeyrrhiza uralensis. 

Haa coo 6 mecTB xapaxTepHbi pa3HoroAHHHbie h ce30HHbie (|)AyxTyauHH. B 3aBHCHM0CTH 
ot noroAHbix ycAOBHH MeH5ieTC5i o 6 hahc rocnoACTByiomHX bhaob. B 6 oAee cyxwe roAbi 
npeoGAaAaiOT xcepocj)HAbHbie bham ( Salvia stepposa, Artemisia dracunculus, Filipendula 
vulgaris , Peucedanum morisonii ), bo BAaa(Hbie — Me3oxcepocJ)HAbHbie ( Phlomis tuberosa, 
Fragaria viridis, Stipa pennata , Calamagrostis epigeios). B cboio onepeAb b 3 aBHCHMOCTH 
ot phtmob pa 3 BHTH 5 i npeo 6 AaAaiomHx bhaob b TeneHHe BereTauHOHHoro nepHOAa nocro- 
hhho npoHcxoAHT cMeHa acnexTOB TpaBocTOA. Han 6 oAee xpacoHHbi MeAajibOHbi b HanaAe 
AeTa. CnexTp oxpacxH hx mchhctca ot 6 eAOro ao CHHero. Bo BTopon noAOBHHe AeTa 
AexopaTHBHOCTb Hcne3aeT h coxpaHAiOTca AHiub oTAeAbHbie Gacctxh pa 3 Horo UBeTa ot 
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Phc. 2. ripocTpaHCTBeHHaii CTpyKTypa MeaajibOHa. 

a — ropM 30 HTajibHa 5 i, 6 — BepTHKa/ibHaa. MHKponojica: 1 — pa 3 HOTpaBHbiH JiyroBO-CTenHofi; 2 — pa 3 H 0 TpaBH 0 -aepH 0 BHH- 
HoinaKOBbiH; 3 — 3 JiaKOBbiH Me/ncoaepHOBHHHbiH; 4 — nojibiHHbitt, 6 ecKMJibHHiieBO-nojibiHHbiH; 5 — nwpeHHbiH, jihcoxboc- 
TOBo-nbipeHHbul. rio och a 6 cuHcc — juiHHa MeaajibOHa, m; no ocm opamiaT — BbicoTa MeaajibOHa, cm. 


6ojiee no3AHouBeTymHX bhaob (Lathyrus tuberosa , Veronica spicata , Galatella biflora , 
Scabiosa ochroleuca , Solidago virgaurea). 

Bxoaa b cocTaB TonoJiorHHecKoro KOMnjieieca, MeAajibOHbi caMH no ce6e hmciot 
cneuH(})HHecKyio ana AaHHbix AaHAUJac|)TOB npocTpaHCTBeHHyio cTpyKTypy h othocatca k 
K aTeropHH cAoacHbix KOMnnexcoB, xoth, Ha nepBbiw B3rAaA, H3MeHeHHe pacTHTejibHocTH 
B HHX HOCHT KOHTHHyaJlbHblH XapaKTep. IlpH 60Jiee ^eTaJlbHOM H3yneHHH CTpOeHHfl 
cnaGoHapyiueHHbix ueH030B moxcho BbiAeAHTb HecKOJibxo AHcxpeTHbix MHKponoacoB 
(pHC. 2). MHKponoacHbie paAbi, onHcaHHbie Ha MeAaAbOHax, pacnoAoaceHHbix Ha (|)OHe 
6ecKHjibHHueBbix coo6mecTB, hmcjot cAeAyiomyio ropH30HTajibHyio CTpyKTypy. HawGojiee 
B03BbiuieHHaa ueHTpajibHaa nacTb MeaajibOHa (2—6 m b ahbm.) 3aH»Ta pa3HOTpaBHbiM 
c|)HT0ueH030M jiyroBOH cTenH Ha nepH03eMH0H nyroBOH noHBe c npH3HaxaMH 3acojieHHa, 
B03pacTaiomHM h ot ueHTpa k nepn(|)epHH. rioHBa oOmhho nepepbiTa 3eMjiepoaMH, HepeAKo 
OTMenaeTca 3HanHTeAbHoe koahhcctbo Hop. B bhaobom cocTaBe npeo6naAaeT xpynHo- 
TpaBbe ( Peucedanum morisonii , Phlomis tuberosa , Salvia stepposa , Artemisia dracunculus , 
Lavatera thuringiaca , HHorAa cahhhhho Carduus nutans , Lythospermum officinale), flajiee 
BbiAenaeTca MHicponoac (1.5—3.5 m wnp.), npeACTaBAeHHbin (f)parMeHTaMH coAOHueBa- 
Tbix pa3H0TpaBH0-AepH0BHHH03naK0Bbix creneH Ha rny6oKo- h cpeAHecTOAOnaTbix coaoh- 
uax, c npeo6AaAaHweM Stipa pennata , S. capillata , Filipendula vulgaris , Fragaria viridis. 
3a hhm cAeAyeT MHKponoac 3AaxoBbix MeAKOAepHOBHHHbix cTeneii (0.5—2.0 m ninp.), 
3Aecb AOMHHHpyeT Festuca pseudovina , peace Koeleria cristata, HHorAa Poa angustifolia. 
B 3aBHCHMOCTH ot CTeneHH 3acoAeHHa coAOMHHHpyiOT Puccinellia tenuissima , Artemisia 
mitrosa , Kochia prostrata. HHorAa no MHKponoHHaceHHaM rAyOnHOH 5—7 cm BbiAeAaeTca 
MHKponoac H3peaceHHbix noAbiHHbix rpynnHpoBOK c rocnoACTBOM Artemisia nitrosa Ha 
KopxoBbix coAOHuax, LUHpHHa KOTOporo He npeBbimaeT 1.5 —2.0 m. Hnace 3Toro ypoBHa 
t p*Ae CAynaeB c{)opMHpyeTca HeuiHpOKoe nbipeHHoe hah nbipeHHO-AHCoxBOCTOBoe KOAb- 
■o, ho oho oObiHHo HecnAoiuHoe. Bhaoboh cocTaB ero oneHb 6eAeH: Elytrigia repens , 
Alopecurus ventricosus , Inula britanica. BcTpenaiOTca MeAanbOHbi c 2 — 3 BepuiHHaMH, 
TorAa npocTpaHCTBeHHaa CTpyKTypa hx eme 6oAee ycAoacHaeica. 
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B coo6mecTBax, noflBepxceHHbix CHJibHOH aHTponoreHHon Harpy3Ke, npowcxoAHT 
o6e,aHeHHe BH,aoBoro cocTaBa, HapyiueHHe BepTHKajibHOH h ropH30HTajibH0H CTpyKTypw, 
cjia6o BbipaxceHbi MHKponoaca, npaKTHHCCKH OTcyTCTByiOT xpacoHHbie acneKTbi h o6HJibHO 
pa3pacTaeTCB rpynna nacKBajibHbix bhaob (Achillea millefolium , A. nobilis , Plantago 
media , Taraxacum officinale , Berteroa incana). Ho aaxce CHJibHO HapyiueHHbie MeaajibOHbi 
xoporno ,aeiuH(})pHpyK)TCB b BHae tcmhwx naTeH Ha aapocJxyrocHHMicax KpynHoro Macui- 
Ta6a h BbweJiaiOTCfl BH3yajibHo. Bojiee Toro, npw my6oKOH OTBajibHOH BcnaiiJKe coxpaHa- 
iotcji hx ocTaTOHHbie npH3HaKH, C03flaBa» riBTHHCTyio CTpyxTypy noHBeHHoro noxpoBa, 
xopouio pa3JiHHHMyK) c caMOJieTa (c He6ojTbiiiOH BbicoTbi) no 6ojiee TeMHOMy UBeTy noHB. 
BbiBBjieHHe reHe3Hca aaHHbix pacTHTejibHbix cTpyKTyp Tpe6yeT ^ajibHewmero hx KOMn- 
jieKCHoro H3yHeHHJi. OflHaxo b HacTosnuee bpcmb sth caMo6biTHbie pacTHTejibHbie KOMn- 
jiexcbi, apean KOTopbix 3aHHMacT He3HaHHTeJibHyio nnomaub, HcnbiTbiBaioT CHjibHoe 
aHTponoreHHoe B03£teHCTBHe h HyxcjaaiOTCJi b oxpaHe. CoxpaHeHHe hx uejiecoo6pa3Ho b 
co3,aaHHOH ceTH oxpaHBeMbix TeppHTOpwii b cTaTyce naMBTHHxa npHpoflbi. B KanecTBe 
oxpaHaeMbix o6i>eKTOB moxho peKOMenaoBaTb MeaajibOHbi, pacnonoxceHHbie BflOJib Tpacc: 
c. BecejiOBcxoe — c. JIoTOLUHoe (oxp. 03 . CycnoBo); c. BecenoBCKoe — c. Hobmh Eara- 
hchok; c. HHacHenepeMOiiiHoe — Gmbluhh noc. Ba6yiiiKHH — c. ypionHHO. 
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SUMMARY 

The detailed geobotanical description of the peculiar vegetation complexes in Northern Kulunda 
is given. Their destribution and the degree of their anthropogenic disturbances are revealed. Protection 
measures are suggested. 
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OIIblT CPABHHTEJIbHOrO AHAJIH3A JIOKAJIbHbIX OJIOP C IIOMOmbK) 
nPHKJIAflHOrO CTATHCTHHECKOrO nAKETA BIOSTAT 

A. I. PJAK, A. A. ZVEREV. AN ATTEMPT OF QUANTITATIVE COMPARATIVE ANALYSIS OF FLORAS WITH 
THE HELP OF BOTANICAL STATISTICS PACKAGE BIOSTAT 

CoobmaeTca o HexoTopbix pe3y;ibTaTax npHMeHeHHa cneuHajiH3HpoBaHHoro CTaTHCTHHecxoro naxeTa Biostat 
npH npoBeaeHHH xojiHMecTBeHHoro aHanH3a h cpaBHeHna jioxajibHbix tfuiop loro-BOCTOxa Tomckoh o6ji. Ha 
npHMepax cpaBHeHHH CHCTeMaTHHecxoH CTpyxTypbi H3yMeHHbix jioxajibHbix cjuiop h pememia npobjieMU 
pa3rpaHHHeHH5i AjiTae-CaaHcxoH h 3ananHocH6HpcxoH npoBHHiiHH npn (JjjiopHCTHMecxoM paHOHHpoBaHHH 
noxa3aHbi bo3moxhocth h npeHMyinecTBa Hcnojib30BaHH3i 3 toh nporpaMMbi. 
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3cjxj)eKTHBH0CTb npHMCHCHMfl KOJIHHCCTBeHHblX MeTOaOB aHaJ!H3a (J}J10p nOKa3aHa B 
paGoTax A. H. TojiManeBa (1941, 1970a, 6, 1986), nocTpoeHHbix Ha ochobc yneTa h 
BcecTopoHHero aHajiH3a cfxnopHCTHHecKHx noKa3aTejieH. B MeToaHHecKOM OTHouieHHH 
npHMeHeHHe KOJiHnecTBeHHbix MeToaoB aHajiH3a yaanHO coneTaeTca c MeioaoM BbiGopon- 
HblX npo6 (})JIOpbI, HTO, BHAHMO, H nOCJiyXCHnO npHHHHOH aKTHBHOrO HCn0Jlb30BaHH5! 
MaTCMaTHHecKHx npneMOB b cpaBHHTCJibHOH (jxnopHCTHKe ero yneHHKaMH h nocneaoBaTe- 
jwmh b nocjieaHHe aecaTHjieTHa. 

B KanecTBe ocHOBHbix pe3ynbTaTOB stopo HanpaBJieHHa moxcho BbiaejiHTb cjieayiomHe: 
ycTaHOBJieHbi ocHOBHbie reorpacj)HHecKHe 3aKOHOMCpHocTH h3mchchhb cjxnopHCTHHecKHx 
noKa3aTejieH b 3aBHCHM0CTH ot ycnoBHH OKpyxcaiomeH cpeaw h hctophh pa3BHTHa perwoHa 
(MaribimeB, 1969, 1972a; TojiManeB, 1974; UImhat, 1979, 1981a); o6ocHOBaHbi h pa3pa6o- 

TaHbl CXeMbI HCn0Jlb30BaHH5I pa3JlHHHbIX MeTOflOB KOJIHHeCTBeHHOrO aHaJ!H3a OCHOBHbIX 

napaMeTpoB cjmopbi (MajibiuieB, 19726, 1973, 1975, 1976; LUmh^t, 1974; JOpueB, Ccmkhh, 
1980; Ccmkhh, 1987); noKa3aHbi bo3moxchocth itphmchchhb CTaTHCTHHecKHX MeToaoB ana 
uejien cJjjiopHCTHHecKoro panoHHpoBaHHa (EapaHOBa h ap., 1971; MajibiuieB, 1973; UImhat, 
1974); nojiyneHbi yGeanTejibHbie pe3yjibTaTbi, OTpaxcaiomHe ocoGchhocth cjmop Apkthkh h 
CeBepo-BocTOHHOH A3 hh (lOpueB, 1968, 1974, 1981; PeOpncrraa, 1977, 1987; lOpueB nap., 
1978); BbWBjieHbi cocTaB h reHe3HC BbicoKoropHbix (Juiop ChGhph (MajibiuieB, 1968, 1972 b, 
1976; KpacHoGopoB, 1976; PeByiiiKHH, 1988) h t. a. 

06T>eziHH5nomHM ana Bcex 3thx pa6oT aBJiaerca iiiHpOKoe npHMeHeHHe MaTeMaTHHec¬ 
KHx MeTOAOB aHajlH3a, OnbIT H B03M0XCH0CTH HCn0JIb30BaHH5I KOTOpbIX o6o6meHbI B 

MOHorpacjiHax B. M. UlMHaTa (1980, 1984). 

HanGojiee TpyaoeMKHMH STanaMH npn HcnoJib30BaHHH MaTeMaTHHecKHx MeToaoB ana 
KOJIHHeCTBeHHOrO aHajIH3a H CpaBHeHHa C|)J10p aBJiaiOTCa GoJIbUJOH o6l>eM pyTHHHOH 
noziroTOBHTejibHOH paGoTbi, cBjnaHHbin c nojiyneHHeM HeoGxoaHMbix BbiGopoK aaHHbix, h 
caMo npoBe,aeHHe MaTeMaTHHecKHx pacneTOB. K TOMy xce oneHb TpyaHo HCKjiiOHHTb hhcto 
TeXHHHeCKHe OUJhGkH, KOJIHHeCTBO KOTOpbIX HeH36eXCHO B03paCTaeT C yBeJIHHeHHeM 
o6*beMa aHajiH3HpyeMbix aaHHbix. KaK cjieacTBne, aHajiH3 name Bcero orpaHHHHBaeTca 
npHMeHeHneM oaHoro KaKoro-JinGo KoscjnjiHUHeHTa, hto cxa3biBaeTca Ha KoppeKTHOCTH 
noJiynaeMbix pe3yjibTaTOB. IloHflTHo, noneMy hmchho 3Ta nacTb paGoTbi 3acTaBJiajia MHornx 
HccjieaoBaTejien HCKaTb nyTH ee onTHMH3auHH aocTynHbiMH cpeacTBaMH (sto h co3aaHHe 
xapTOHHbix KaTanoroB, Hcnojib30BaHHe pa3JiHHHbix chctcm KoanpoBaHna, nonbiTKH npn- 
MeHeHHH nporpaMMHpyeMbix KanbKynaTopoB h t. a.)* FloaBJieHHe h uinpoKoe BHeapeHne 
b npaKTHKy HayHHbix nccjieaoBaHHH nepcoHajibHbix KOMnbiOTepOB 3aK0H0MepH0 npHBejio 
K HX HCn0JIb30BaHHI0 fljl% peiUeHHa 3THX 3aaaH H C03AaHHK) CneUHaJIH3HpOBaHHbIX 
npHKJiaaHbix nporpaMM, hto h 6buio peanH30BaH0 npn npOBeaeHHH cpaBHHTejibHoro 
aHajiH3a cjxnopbi ioro-BOCTOKa Tomckoh o6ji. (Flax, 1992). 

PaGoHHH BapnaHT nporpaMMbi Biostat Gbui npeacTaBJieH Ha 4-m paGoneM coBemaHHH 
no cpaBHHTejibHOH cjxnopncTHKe b Bepe3HHCKOM GnoccjiepHOM 3anoBe,aHHKe b 1993 r. B 
HacToameM cooGmeHHH aBTopaMH nocraBJieHa 3aaana KpaTKoro 03HaKOMjieHna GoTaHHKOB 
c nporpaMMOH h HexoTopbiMH pe3yjibTaTaMH ee npHMeHeHna. 

nporpaMMa Biostat (Bepcna 1.1) npeaHa3HaneHa ana BBoaa, xpaHeHna, MoancjiHKauHH, 
craTHCTHHecKOH oGpaGoTKH (J)jiopHCTHHecKHx aaHHbix, nojiyneHHa pe3ynbTaTOB b TaGjiHH- 
HOH H rpa(J)HHeCKOH (|)OpMe. 

llaxeT no3BOjiaeT HcnoJib30BaTb 3 ochobhmx Tnna ncxoaHbix aaHHbix, npHMeHaeMbix 
npn c{)jiopHCTHHecKHx HccneaoBaHHax: 1) rojiOBHbie cneKTpbi cHdeMaTHHecKHX cTpyKTyp 
cjxnop, cJ)aKTop-MHoxcecTBa (lOpueB, KaMejiHH, 1991), npeacTaB/ieHHbie b Bnae paHxcnpo- 
saHHbix paaoB hjih ace BbipaxeHHbie b aGcojnoTHbix un^pax hjih npoueHTax (Becax) ana 
Kaxcaoro 3JieMeHTa c^aKTop-MHOxcecTBa; hhcjio Taxnx 3JieMeHTOB (HanpHMep, MomHOCTb 
cneKTpa — kojihhcctbo poaoB hjih ccmchctb b cjiynae TaKcoHOMHnecKoro (J)aKTop-MHO- 
xecTBa) — ao 25, hhcjio ouHOBpeMeHHO cpaBHHBaeMbix (Jjjiop — ao 30; 2) reHepajiH3o- 
BaHHbie MaTpnubi nepeceneHHa (^jiophcthhcckhx cnncxoB — aaHHbie o BxoxcaeHHH bhuob 
oaHOH cjjjiopbi b apyryio (ao 25 cjxnop oaHOBpeMeHHo); 3) roTOBbie MaTpnubi K03(j)(j3HUH- 
chtob KoppeaauHH hhh cxoacTBa cj)aop, b 3tom caynae moxcho Hcnoab30BaTb Biostat b 
xanecTBe HHCTpyMeHTa rpacjDHnecKOH BH3yajiH3auHH pe3yabTaTOB. 


5 BoTaHHHecKHH xypHaji, Ns 5, 1997 r. 
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H3yMeHHbie JiOKanbHbie cfjjiopu: 1 — «EacaHnaHica», 2 — «K.HCJioBica», 3 — «ypTaM», 4 — «KHpeeBCK», 5 — «Majio6pam- 
ho», 6 — «KpHBOiueHHO», 7 — «Cyfira», 8 — «MHHaeBKa», 9 — «Khh», 10 — «HeTb». 

HcxoflHbie aaHHbie moxcho bbccth npw noMomw BCTpoeHHoro 3KpaHHoro peaaKTopa 
(THna Ta6jiHHHoro npoueccopa), jthGo HMnopTnpoBaTb H3 TeKCTOBoro cfmHJia. BcTpoeHHbiH 
pe^aKTop no3BOJiaeT pa6oTaTb c coicpameHHbiMH Ha3BaHHHMH (J)jiop, npoH3BOflHTb chm- 
MeTpH3auHio BBojiHMbix MaTpHu oTHOCHTejibHo maBHOH anaroHajiH Qyia MaTpwu nepece- 

HCHHfl HJIH CXOflCTBa (J)JIOp). 

CTaTHCTHKH, Hcnojib3yeMbie b aaHHOH BepcHH Biostat: paHroBaa KoppejiauHfl Cnnp- 
MeHa, KeHflajia; Mepbi cxoacTBa ^Kaxxapa—MajibiuieBa, CbepeHceHa—HexaHOBCKoro, 
3xMaHa, CTyrpeHa—Pa,ayjiecKy; Mepbi BKjnoneHHfl CHMncoHa, OxaH, KyjibHHHcicoro, 
CbepeHceHa. 

Pe3yjibTaTbi cTaTHCTHHecKoro aHajiH3a moxho npe^cTaBHTb b Ta6jiHHHOH (|)opMe 
(MaTpHUbI KOppejI5IUHH (cXOACTBa) C 3 aflaHHOH TOHHOCTbK) npeflCTaBJieHHH pe3yJIbTaTOB, 
MaTpHUbi BKjiioHeHHfl), a Taicxe b rpacJ)HHecKOH (b BHfle KoppejiaunoHHbix KOJieu c 
3ajjaBaeMbiM noporoBbiM ypoBHeM cbh3h; ahxotomhhcckhx aeHflporpaMM 6 jih3octh cpaB- 
HHBaeMbix cJ)jiop (no Bbi6opy 1 H3 8 pa3JiHHHbix mcto^ob cBH3biBaHHH) (uht. no: LLImhat, 
1984); fleH^pHTOB, nocTpoeHHbix mctoaom MaxcHMajibHoro KoppejiHunoHHoro nym Bw- 
xaH^y (Bbixanay, 1964)). 

nporpaMMa Biostat 6buia BnepBbie npwMeHeHa npn aHanH3e c})jiopbi ioro-BocTOKa 
Tomckoh o6ji. PbyneHHe stoh TeppHTopnH 6buio Bbi3BaHO ee OTHOCHTejibHo cjia6ofi 
(J)JIOpHCTHHeCKOH H3yHCHHOCTbK) H HHTepeCHbIM reOipa(J)HHeCKHM nOJIOXeHHeM Ha CTbIKe 
3ananHO-CH5npcKOH paBHHHbi h ropHbix chctcm K);khoh Ch6hph. 

OOcjieaoBaHHafl TeppmopHa BKjnonaeT b ce6a ynacTKH nojuoHbi ioxhoh Tanra m 
noA30Hbi MejiKOJiHCTBeHHbix jiecoB (no^Tanm), ycjioacHeHHbie ceBepHbiMH oTporaMH Ky> 
HeuKoro AnaTay, no KOTopbiM aaneKO Ha ceBep npoHHKaioT oOeflHeHHbie BapnaHTbi jiecoa 
ropHOTaeacHoro noaca Ajrrae-CaaHCKOH npOBHHUHH. 

OjiopncTHHecKoe H3yneHHe TeppHTOpHH npoBOflnjiocb TpaflnuHOHHbiM m apuipyTHbin 
MeTOflOM B COHeTaHHH C MeTOflHKaMH CpaBHHTCJIbHO-CjDJIOpHCTHHeCKHX HCCJieAOBaHHB 

ToJiManeBa (1931). B o6mew cjioxchocth 6biJio H3yneHO 10 JiOKanbHbix cj)jiop (JIO) 
(pnc. 1). B pe3yjibTaTe HHBeHTapn3auHH (6e3 yneTa 3aHOCHbix pacieHnn) 3aperHCTpHpo- 
BaHO 805 BHflOB BbICIIIHX COCyflHCTblX paCTeHHH, OTHOCHLIXHXCH k 358 po^aM h 91 ceMen- 
CTBy. 

HcxoOTbie aaHHbie o pacnpeaejieHHH bhaob no JIO h napaMeTpw, xapaKTepH3yiomHe 
CHCTeMaTHnecKoe nojioxeHHe, SKOJiornio, o6mee reorpacjjHHecicoe pacnpocTpaHeHHe, 
noacHO-30HajibHyio npnypoHeHHOCTb Kaxcfloro BHfla, 6biJiH CBeaeHbi b 6a3y aaHHbix. 
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TABJIHUA 1 

KoJIHHeCTBeHHbie XapaKTepHCTHKH JIOKajIbHbIX 4>JIOp JOrO-BOCTOKa Tomckoh o6ji. 


IloKasaTejib 

JIoKajibHue (Jjjiopu 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Hhcjio: 











bhuob 

592 

495 

490 

406 

427 

408 

359 

391 

447 

391 

pouoB 

311 

289 

280 

238 

243 

240 

217 

225 

263 

234 

CeMeHCTB 

78 

81 

82 

75 

78 

74 

72 

72 

75 

76 

CpcuHee hhcuo: 




i 







BHUOB B CeMeHCTBe 

l 7.6 

6.1 

6.0 

5.4 

5.5 

5.5 

5.0 

5.4 

6.0 

5.1 

BHUOB B poue 

1.9 

1.7 

1.8 

1.7 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

POUOB B CeMeHCTBe 

4.0 

3.6 

3.4 

3.2 

3.1 

3.2 

3.0 

3.1 

3.5 

3.1 

FIoxa3aTejib 3btohom- 

0.27 

0.40 

0.37 

0.41 

0.36 

0.41 

0.47 

0.39 

0.40 

0.44 

HOCTH 


t 










npHMenaHHe. FIoKa3aTCJib aBTOHOMHOCTH paccMHraH no MeTounice, npejuioxccHHoft MaJibimcBbiM (1976); 
WCC 3H3MeHMH HMOOT OTpHUaTCJIbHblW 3H3K, KOTOpbltt JUW 3K0H0MHH MCCTa OnyilXCH. JIOKajIbHbie <J)JIOpbl (1—10) 
TC xce, HTO H Ha PHC. 1. 


IlocTpoeHbi ronoBHbie TaxcoHOMHHecxHe cneKTpbi, BienioHaiomHe b ce6a 10, 12, 15 h 20 
•euymnx ceMencTB JIO h MaTpHUbi BHuoBoro nepeceneHHa, KOTopbie noTOM 6biJin 
o6pa6oTaHbi nporpaMMon Biostat. 

BbiaB/ieHHbie JIO xapaKTepH3yiOTca cueuyiomHMH KOJiHnecTBeHHbiMH noxa3aTejiaMH 
(TaOjI. 1). OflHHM H3 OCHOBHblX KOJIHHCCTBeHHblX nOKa3aTeJieH (})JIOpHCTHHeCKOrO 6oraT- 
CTBa aBJiaeTca bhuoboc pa3Hoo6pa3He JIO. H3yneHHK) ero HaHOojiee o6luhx reorpacfiHHec- 
khx 3aK0H0MepH0CTeH nocBameHbi paOoTbi A. H. TojiManeBa (1941, 19706, 1986), 
B. M. UlMHflTa (1981a), JI. H. MajibiineBa (19726, 1976) h up. Tax, TojiManeBbiM ju la 
ApKTHHecKofi o6nacTH noxa3aHo, hto bhuoboc 6oraTCTBo KOHxpeTHbix (|)jiop (KO) 
■apbwpyeT ot HecxojibXHX uecaTKOB bhuob b BbicoxoapxTHHecxoH nou30He uo 300—350 
Ha lore. ripH 3 tom xoHxpeTHbie (|).nopbi cpeuHe- h boctohhoch6hpcxhx cexTopoB Apkthkh 
3HaHHTe/ibHo 6orane xomcpeTHbix (})Jiop eBponencxoro CeBepa. Una 6opeajibHOH o6jiacTH 
TwnHHHbie KO xapaKTepH3yiOTca HHCJieHHOCTbio bhuob b npeueuax ot 400 uo 700—750. 

M3yHeHHbie JIO loro-BocTOxa Tomckoh o6ji. OTHocHTejibHO 6 euHbie h BapbHpyiOT ot 
359 («Cynra») uo 592 («EacaHuaHxa»), cocTaBjiaa b cpeuHeM okojio 440 bhuob (Ta 6 ji. 1). 
OTHocHTejibHaa 6 euH 0 CTb JIO ioro-BocTOKa Tomckoh o6ji. cBa 3 aHa, HaBepHoe, xa k c 
n03Z(HeHeTBepTHHHOH HCTOpHeH HX (})OpMHpOBaHHa, HTO npHBCJlO K 3HaHHTeJIbHOMy 
o 6 euHeHHio (fxnopbi B uejiOM, Tax h c HH 3 MeHHbiM xapaxTepoM pejibec})a 3anauHOH Ch6hph, 
o 6 ycjioBJiHBaiomHM Majioe pa3HOo6pa3He MecTOo 6 nTaHHH, cjieucTBHeM Hero aBJiaeTca 
noTeHunajibHo HH3xaa c|)jiopHCTHHecKaa eMxocTb TeppHTopnn. 

Hhcjio bhuob b H3yneHHbix JIO 3ax0H0MepH0 H3MeHaeTca c lora Ha ceBep, hto 
cx:o6eHHO HaniaflHo npH HaHeceHHH uaHHbix Ha xapTorpacJjHHecxyio ocHOBy (pnc. 1). Tax, 
Han6ojiee 6oraTbiMH b bhuobom OTHoiueHHH aBJiaiOTca io>KHbie no cBoeMy reorpac})HHec- 
KOMy noJioaceHHio JIO «KHCJioBxa», «YpTaM», «Kna», BKJnonaiomHe b ce6a 495, 490, 
447 bhuob cooTBeTCTBeHHO. no HanpaBJieHHio Ha ceBep hhcjio bhuob b JioxaJibHbix (Jxnopax 
nocTeneHHO yMeHbiuaeTca h caMaa ceBepHaa H3yneHHaa hbmh JIO «Cynra» HMeeT 
HanOojiee 6euHyio no BHuoBOMy cocTaBy cfxnopy — (359 bhuob). llpHMeHaTejibHO, hto JIO, 
pacnojioJxeHHbie npHMepHO Ha ouhoh tunpoTe, hmciot h HanOonee 6jiH3Koe hhcjio bhuob. 

Oco6HaxoM ctoht JIO «EacaHuaHxa» (592 BH.ua), 3HanHTejibHO OTJiHnaiomaaca no 
6oraTCTBy ot Bcex ocTajibHbix. CneuHcJjHHecxoe reorpac^HHecxoe nojioxceHHe «EacaHuan- 
kh», pacnojiojxeHHOH Ha 3anauHOM MaxpocxjiOHe ToMcxoro xpaaca, aB/iaiomeroca ceBep- 
HbiM OTporoM Ky3Heuxoro AuaTay, a Taxxe OTHocHTejibHO CHUbHaa pacceneHHOCTb 
peubecjja cnoco6cTByioT o6orameHHio cjwiopbi ropHbiMH h CTenHbiMH 3JieMeHTaMH h uaace 
npoHHKHOBeHHio HexoTopbix rnnoapxTOMOHTaHHbix bhuob (Anthoxanthum alpinum A. et 
D. Love, Sagina saginoides (L.) Karst., Saxifraga hirculus L.) h bhuob, axonoro-ueHO- 
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THHecKHH onTHMyM KOTopwx HaxoAHTca b cy6anbnHHCKOM noace rop IOxchoh Ch6hph 
(. Polygonum viviparum L., P. bistorta L., Dianthus superbus L.). B 3HaHHTenbHOH CTeneHH 
3TOMy cnoco6cTByeT TpaH3HTHaa pojib p. ToMb, KOTopaa HecMOTpa Ha He6ojibmyio 
a6cojuoTHyio wumy nepecexaeT Ha CBoeM nyTH Bee BbicoTHbie noaca, BKmonaa bmcoko- 
ropba h CTerm. noBbimeHHoe 6oraTCTBo stoh ({wiopbi ABnaeTca Taxxce pe3yjibTaTOM oneHb 
xopouiefi H3yneHHocTH aaHHOH TeppHTOpHH, KOTopaa c KOHua npomnoro Bexa noaroaHHO 
oGoneayeTCfl coTpyAHHKaMH h cTyaeHTaMH Tomckoto yHHBepCHTeTa. 3to no3BOjiHJio 6ojiee 
nOJIHO BblABHTb BHAOBOH COCTaB C|)J10pbI H 3aperHCTpHpOBaTb UCJlblH pHA OHeHb peAKHX 
bhaob, KOTopbie He TOAbKO 6onee HHrAe b Tomckoh o6a. He OTMenajiHCb, ho h Ha AaHHoii 
TeppHTopHH co6paHbi no 1—2 pa3a. B xanecTBe npHMepa moxcho npHBecTH Gagea 
fedtschencoana Pasch., Cerastium maximum L., Thymus jenisseensis Iljin, Orchis militaris 
L., Anthoxanthum alpinum h Ap. 

noAyneHHbie pe3ynbTaTbi HecxojibKo H3MeHaioT npeACTaBneHna o KOAHnecTBeHHbix 
xapaKTepHCTHKax KOHKpeTHbix cjDAop necHOH 3ohw EBpa3HH, noAyneHHbie TonManeBbiM 
(1941, 1986). HauiH HecneAOBaHHa noxa3ajiH, hto KOHKpeTHbie cj)jiopbi ioxhoh Tafini 
3anaAHOH Ch6hph (no KpaHHen Mepe, ero BOCTOHHoro cexTopa) 3HaHHTenbHO 6eAHee b 
bhaobom OTHouieHHH no cpaBHeHHio c eBponeficKHMH aHanoraMH. TaxHM o6pa30M, ecAH 
KOHKpeTHbie (J)AOpbI BOCTOHHOCH6npCKOH ApKTHKH CymeCTBCHHO OoraHe apKTHHeCKHX 
(|}nop eBponeHCKOH nacTH Pocchh, to b K»KHOTaex(HOH noA30He AaHHaa 3axoHOMepHOCTb 
He noATBepxAaeTCH. 

CpaBHHTeAbHblH aHAAH3 CHCTeMaTHHeCKOH CTpyKTypbl AOKaAbHbIX (j)AOp 
ioro-BOCTOKa Tomckoh o6AacrH 

flaHHbie no cocTaBy BeAymnx ceMeiicTB b AoxaAbHbix cj)Aopax noKa3biBaioT aomhhh- 
pyiomyio poAb ceMencTB Poaceae , Asteraceae , Cyperaceae , Posaceae h Ranunculaceae , 
hto cxoaho c cJ)AopoH ioro-BOCTOKa Tomckoh o6a. b ucaom h OTpaxcaioT o6mne perno- 
HaAbHbie oco6eHHocTH (Ta6A. 2). 

JXaB epaBHeHHB CXOACTBa CHCTeMaTHHeCKOH CTpyKTypbl B CpaBHHTeAbHOH (J)AOpHCTHKe 
name Bcero Hcnonb3yiOTca KoscJjcfjHUHeHTbi paHTOBOH KoppenaiiHH KeHAana h CnnpMeHa 
(MaAbimeB, 1972a; 3aKH, UImhat, 1972; PeOpncraa, IIImhat, 1972). HecMOTpa Ha to hto 
MeTOAHKa npOBeACHHA Heo6xoAHMbix MaTeMaTHHecKHX pacneTOB noApo5HO H3noxceHa b 
pa6oTax ManbiineBa (1973, 1976) h LLlMHATa (1980, 19816, 1984), noAynaeMbie pe 3 yAb- 
TaTbi TeM He MeHee TpyAHOconocTaBHMbi, nocKOAbKy pa3Hbie aBTopbi, hcxoaa H3 cy6i>eK- 
thbhwx coo6paxeHHH, aHanH3HpyioT roAOBHbie nacTH cneKTpa H3 pa3Horo nncna ceMencTB 
HAH HCnOAb3yiOT pa3Hbie K03(|)(j)HUHeHTbI (MaAbiiueB, 1987). 

Mhcao ceMencTB, ncnoAb3yeMbix npn cpaBHeHHH, pa3AHHHO h Kone6neTca ot 5 ao 20 
(name 10 hah 15), npHneM hhk3khx MeTOAHnecKHX orpaHHneHHH b AaHHOM Bonpoce He 
cymecTByeT; BbiOop oGwhho npoH3BOAHTca HHTyHTHBHO npn npeABapHTeAbHOM npocMOTpe 
AaHHbIX HAH HCXOAB H3 yA 06 cTBa. Ho H nOCAe 3T0T0 B03M0XCHbI 2 pa3AHHHbIX BapHaHTa: 
cpaBHeHHe CHCTeMaTHHeCKOH CTpyKTypbl KO npoBOAHTca no npeABapHTeAbHO BbiOpaHHO- 
My Ha6opy ceMencTB foaobhoh nacTH reHepaAH3HpOBaHHoro cneKTpa; cpaBHeHHe npoBO- 
Ahtcb b KaxoxoM KOHKpeTHOM CAynae (nape cpaBHHBaeMbix c[)Aop) c TeM ace hhcaom 
ceMencTB, ho HanOoAee GoraTbiMH hmchho b sthx cJ)AOpax. 

B xoAe paOoTbi 6biAH nocTaBAeHbi cneAyiomHe 3aAann. 

1. BbiABHTb cTeneHb pa3AHHH« MexcAy pe3yAbTaTaMH, noAyneHHbiMH npn HcnoAb30Ba- 
HHH pa3HbIX K03(J)4)HUHeHT0B. 

2. BblACHHTb, KBKHM 06pa30M H B KBKOH CTeneHH BAHBeT Ha KOHeHHblH pe3yAbT3T 
cpaBHeHHe pa3Horo nncna hachob roAOBHoro cneKTpa. 

3. OnpeAeAHTb bahahhc Hcnonb30BaHHa reHepaAH30BaHHoro cneKTpa ceMencTB (hto 
AenaeTca noHTH bo Bcex pa6oTax) Ha KOHeHHblH pe3yAbTaT. 

Ana hx peineHHA 6bin noAyneH reHepanH30BaHHbiH cneKTp ceMencTB Been H3yneHHoi 
(J)Aopbi (Ta6n. 3) h npoBeAeHO cpaBHeHHe 10-, 12-, 15- h 20-HAeHHbix cneKTpoB reHepa- 
AH30BaHHoro ennexa ceMeiicTB. Jlna 12-HAeHHoro cneKTpa npn cpaBHeHHH Taxxce npHHH- 
MaAH bo BHHMaHHe ceMeftcTBa, HaHOonee 6oraTbie bhabmh hmchho aab AByx cpaBHHBaeMbix 
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Poaceae 

Asteraceae 

Cyperaceae 

Rosaceae 

Ranunculaceae 

Caryophyllaceae 

Fabaceae 

Apiaceae 

Scrophulariaceae 

Polygonaceae 

Brassicaceae 

Lamiaceae 

Salicaceae 

Liliaceae 

Orchidaceae 

Ericaceae 

Violaceae 

Equisetaceae 

Rubiaceae 

Primulaceae 


ripHMCHaHHC. A - a6cojDOTHoe mhcjio BUttOB b ceMeftcTBe; B - paHr ceMcficTBa bo 4>^ope c yqeTOM nojmoro cncKTpa. CB«3aHHbic paHm npoHyMcpoBaHbi nocjic^OBaTCJibHbiMM 
UH(|)paMH Win 3K0H0MHH Mecxa. JIoxaJIbHblC (Jjjiopw ( 1—10) TC XCC, 4T0 Ha PHC. 1 H B xa6jl 2. 




TABJIMUA 3 

rojioBHaa nacTb reHepajiH30BaHHoro cneKTpa ceMencTB 
(J)jiopbi ioro-BOCTOKa Tomckoh o6ji. 


Ns 

n/n 

CCMCftCTBa 

CyMMa 

paHroB 

No 

n/n 

CCMCftCTBa 

CyMMa 

paHroB 

1 

Poaceae 

13 

16 

Ericaceae 

156 

2 

Asteraceae 

18 

17 

Violaceae 

188 

3 

Cyperaceae 

32 

18 

Equisetaceae 

195 

4 

Rosaceae 

37 

19 

Rubiaceae 

203 

5 

Ranunculaceae 

51 

20 

Primulaceae 

211 

6 

Caryophyllaceae 

64 

21 

Pyrolaceae 

212 

7 

Fabaceae 

69 

22 

Potamogetonaceae 

217 

8 

Apiaceae 

87 

23 

Boraginaceae 

227 

9 

Scrophulariaceae 

103 

24 

Pinaceae 

245 

10 

Polygonaceae 

106 

25 

Onagraceae 

246 

11 

Brassicaceae 

117 

26 

Caprifoliaceae 

248 

12 

Lamiaceae 

121 

27 

Juncaceae 

253 

13 

Salicaceae 

127 

28 

Gentianaceae 

261 

14 

Liliaceae 

148 

29 

Campanulaceae 

266 

15 

Orchidaceae 

151 

30 

Geraniaceae 

371 


cJjjiop. PacneTbi bo Bcex cjiynaflx npoBOAHjincb c Hcnojib30BaHHeM kosc^huhchtob 
paHroBOH KoppeJiBUHH KeHA3Jia h CnHpMeHa c yneTOM CBjnaHHbix paHroB. flajiee 6bui 
npHMeHeH nocjieAOBaTejibHbiH amoMepaTHBHbiH KJiacTepHbiH aHanH3. CorjiacHo pexoMeH- 
.aauHH B. H. CeMKHHa (1987), pe3yjibTaTbi npoBeAeHHbix pacneTOB npeACTaBJieHbi b bhjic 
Z teHAporpaMM, nocipoeHHbix mctoaom B3BeuieHHoro cpeAHero apn(j)MeTHHecKoro cbjtcm- 
BaHHB (pHC. 2). 

nojiyneHHbie pe3yjibTaTbi noKa3ajiH cjieuyiomee. 

1. Hcnojib30BaHHe KoacJxJwuHeHTOB paHroBOH Koppejiaunn KeH^ajia hjih CnnpMeHa 
He ziaeT npHHUHnnajibHbix pa3JiHHHH. fljia npHMepa npHBeAeHbi aeHuporpaMMbi cpaBHeHHH 
10-HjieHHbix cneKTpoB (pHC. 2, A, E). Hx aHajiH3 noKa3biBaeT, hto xapaierep cbh 3 h 
jioKajibHbix c})Jiop He H3MeHaeTca, a pa3JiHHHB 3aKjiiOHaioTCfl b pa3pemaiomeH choco6hocth 

(HyBCTBHTeJlbHOGTH) K03(})<{)HUHeHT0B. 

2. CpaBHeHHe rojioBHbix cneKTpoB, BKJHonaiomHx b ce6a pa3Hoe hhcjio BeAymnx 
ceMencTB, noica3biBaeT, hto cBsnbiBaHHe JIO MexcAy co6oh BecbMa pa3JiHHHo h He OTpaxcaeT 
HHKaKOH 3aKOHOMepHOCTH (pwc. 2, A, B — JJ). 

3. fleHflporpaMMbi, nojiyneHHbie npH cpaBHeHHH 12-HJieHHbix cneKTpoB reHepajiH30- 
BaHHoro Ha6opa h c yneTOM ceMencTB HaH6ojiee 6oraTbix hmchho b UByx cpaBHHBaeMbix 
c{)jiopax, Taxxce noKa3ajtH Gojibiune pa3JiHHH5i (pwc. 2, M, E). 

TaKHM o6pa30M, moxcho CAejiaTb bmboa o HexoppeKTHOCTH pe3yjibTaTOB, nojiyneHHbix 
mctoaom paHroBOH KoppejiauHH npH cpaBHeHHH CHCTeMaTHHecKOH cTpyKTypbi JIO. Cne- 
AyeT corjiacHTbCB c mhchhcm B. A. lOpueBa (1995) o npejmoHTHTejibHocTH cpaBHeHHJ 

TaKCOHOMHHeCKHX CneKTpOB KaK BeCOBbIX MHOXCeCTB C HCn0Jlb30BaHHeM COOTBeTCTByiOmHX 
K03C|)(J}HUHeHT0B CXOflCTBa. 

K Bonpocy O <|)JIOpHCTHHeCKOM paHOHHpOBaHHH ioro-BOCTOKa 
3anaAHOH Ch6hph 

K)ro-BOCTOK 3ana^HOH Ch6hph He HMeeT hctkhx rpaHHU He TOJibKo b MepHAHOHaJib- 
HOM HanpaBJieHHH (HTO CBOHCTBeHHO AJia paBHHHHbIX npOCTpaHCTB), HO H B LUHpOTHOM, 
BCjieACTBHe oTcyTCTBHa BbipaxeHHOH CTenHOH 30Hbi h HenocpeacTBeHHoro nepexoaa 
paBHHHHOH TaHTH B POpHyiO. IlepeXOAHblH XapaKTep o6cJieAOBaHHOH TeppHTOpHH BbI3bI- 
BaeT onpeAejieHHbie TpyAHocTH npn ee paHOHHpOBaHHH, hto Hauuro oTpaxceHHe b 
HecooTBeTCTBHH rpaHHU Mexcuy 4 )htoxophbmh b cxeMax panoHHpoBaHHa pa3Hbix aBTopoB 
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Phc. 2. AeHjaporpaMMa cxoacTBa CHCTeMaTHHecKOH CTpyKTypbi JiOKajibHbix cjwiop K)ro-BOCTOKa Tomckoh o6ji. 

A. B — npw cpaBHeHHH 10-MJieHHoro reHepaiiH3HpoBaHHoro cneKTpa ceMeiicTB, B — npw cpaBHCHHH 15-HJieHHoro reHepa- 
j!H3HpoBaHHoro cneKTpa ceMeiicTB, r — npw cpaBHeHHH 20-n^eHHoro reHepariH3HpoBaHHoro cneKTpa ceMeiicTB, JJ — npn 
cpaBHeHHH 12-HJieHHoro reHepajin3HpoBaHHoro cneKTpa ceMeiicTB, E — npn cpaBHeHHH 12-«uieHHoro cneKTpa c yneTOM ce- 
mchctb HaH6o/iee 6oraTbix hmchho b cpaBHHBaeMOH nape JIO. HeHuporpaMMa E nocTpoeHa c Hcno/ib30BaHneM ko34>4>huh- 
eHTa KeHjiajia, ocTajibHbie c Hcnojib30BaHHeM Koa^xJwiiHeHTa CnHpMeHa. JIoxajibHbie $Jiopbi (/— 10) — Te xe, hto h Ha 

pnc. 1. 

(pHc. 3). fljiH npoBe,aeHH5i cpaBHHTeribHoro aHanH3a h peiueHHfl Bonpoca o rpaHHue Mexcay 
AjiTae-CaBHCKOH h 3 anaflHOCH 6 HpCKOH npoBHHUHflMH 6buiH .aonojiHHTejibHO H3yneHbi 2 
JIO b ropHO-jiecHOM noace Ky3Hemcoro AnaTay («BepHKynb» — 468 bhaob) h IlpHTe- 
jieuKoro A/iTaa («ApTbi6aui» — 502 BH,aa). llpHHzuyiexcHocTb nocjie,aHHx k Ajrrae-CaflH- 
CKOH ropHOH npOBHHUHH He BbI3bIBaeT HHKaKHX COMHeHHH. 

Ilpn cpaBHeHHH cxo,acTBa bhaobofo cocTaBa jioKanbHbix c})jiop (Ta6ji. 4) Hcnojib30BaH 
K03cJ)4)HUHeHT CTyrpeHa—Paflynecxy (Stugren, Radulescu, 1961). Ha ocHOBe nojiyneHHbix 
pe3yjibTaTOB nocTpoeHa aenaporpaMMa MeTo^oM B3BemeHHoro cpe^Hero apHcJ)MeTHMecKo- 
ro CB5i3biBaHH5i (pnc. 4). Kaic h cjiejoiOBano oxcnaaTb, JIO «ApTbi6am» h «BepHKyjib», 
OTHocfliimecfl k AnTae-CaaHCKOH npoBHHUHH, o6'be,aHHHjiHCb b xopouio o6oco6jieHHyio 
rpynny. Ho b uenoM aHanH3 oTHomeHHH Mexcay JIO CBH^eTejibcmyeT 06 oneHb nocTeneH- 
hom nepexoae 3anaflHOCH6HpcKOH c})JiopHCTHHecKOH npoBHHUHH b AriTae-CaHHCKyio h o 
hbjihhhh uiHpoKOH nepexoflHon nOJIOCbl Mexc^y HHMH. 

CxoAHyio xapTHHy pa3,aejieHH5i jioxajibHbix cjwiop aaeT cpaBHeHne hx bhaoboid cocTaBa 
npH noMomH Mepbi BKjijoneHHH Oxan (uht. no: Ccmkhh, 1987) h nocipoeHHbiH Ha hx 
ocHOBe AeH.apHT c nocjie,ayK)iUHM BbiaeneHneM KoppejiauHOHHbix iuieaa (pwc. 5). B stom 
cnynae Taxxce nojiyneHo aocTaTOMHo neTKoe pa3rpaHHHeHHe JioKanbHbix c|>jiop AnTae-Ca- 
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Phc. 3. rpammu Meacay AjiTae-CaaHCKOH h 3anaaHOCH6HpcKOH npoBHHUH»MH. 
a — no n. H. KpbinoBy (1919) h B. B. PeBepaarro (1931), 6 — no JI. B. LLiyMHflOBOH (1962). 


HHCKOH H 3anaaHOCH6HpCKOH npOBHHUHH. TaK, JIO «BepHKyJlb» H «ApTbl6aiU» aBJUHOTC* 
THFlHHHblMH JJJM ropHO-JieCHOrO nOBCa lOxtHOH Cn6HpH H OTHOCBTCB K AjITae-CaflHCKOi 
npoBHHUHH. BjiH3KHe no BH,aoBOMy cocTaBy h CTpyKType JIO «KHpeeBCK», «Majio6pani- 
ho», «KpHBomeHHO», «CyHra», «MnHaeBKa», «HeTb» o6pa3y*OT rpynnyJIO, OTHocamHxai 
k oflHOMy 06b-HyjibiMCKOMy OKpyry 3anaaHOCH6HpcKOH npoBHHUHH. Cbb3h JIO «Khji» 
oTpaxcaiOT ee norpaHHHHoe nojioxceHHe, xotb b uejioM OHa Taxxce 6ojibuie TaroTeeT k 
cfcjiopaM 06b-HyjibiMCKoro oxpyra. CneuncJ)HKa JIO «YpTaM» yKa3biBaeT Ha npHHazuieac- 
HocTb He6ojibiHOH nacTH jieBo6epe;K ba 06 h, npHMepHo ,ao cejia Koxccbhhkobo, k KynyH- 
AHHCKOMy OKpyry. 

TeppnTopHH, ;yia KOTopbix xapaKTepHbi nepexoflHbie no cBoeMy cocTaBy (J)jiopM 
(«BacaHjoiaHKa» h «KHcnoBKa»), Mbi npejuiaraeM BbiaejiHTb b caMocToaTejibHbin nepexojh 
HbiH Tomckhh oxpyr b cocTaBe 3anajiHocH6HpcKOH npoBHHUHH. Oh oxBaTbiBaeT npearop- 


TAEJIHUA 4 


MaTpHua nepeccHeHHH JioKajibHbix (J)Jiop loro-BocToxa 
3anaaHOH Ch6hph 


JloKajibHbie 

(Jjjiopbi 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

592 

441 

419 

362 

368 

357 

318 

336 

399 

355 

407 

399 

2 

441 

495 

384 

366 

364 

353 

330 

345 

388 

351 

371 

366 

3 

419 

384 

490 

369 

374 

365 

334 

346 

378 

337 

344 

343 

4 

362 

366 

369 

406 

368 

359 

335 

344 

361 

339 

323 

322 

5 

368 

364 

374 

368 

427 

362 

340 

353 

361 

342 

312 

314 

6 

357 

353 

365 

359 

362 

408 

344 

351 

362 

337 

313 

311 

7 

318 

330 

334 

335 

340 

344 

359 

346 

337 

329 

290 

287 

8 

336 

345 

346 

344 

353 

351 

346 

391 

353 

337 

i 301 

299 

9 

399 

388 

378 

361 

361 

362 

337 

353 

447 

356 

350 

347 

10 

355 

351 

337 

339 

342 

337 

329 

337 

356 

391 

322 

319 

11 

1 407 

371 

344 

323 

1 312 

313 

290 

301 

350 

322 

468 

427 

12 

399 

366 

343 

322 

314 

311 

287 

299 

347 

319 

427 

502 


npHMCHaHHe. JIoKa^bHbie (Jjaopu: 1 — 10 — tc ace, hto Ha pwc. 1 h b xa6jL 1, 2; 11 — «EepHKy;n>»; 12 — 
«ApTbi6aiu». 
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1 2 3 k 5 6 7 8 9 10 11 12 



Phc. 4. fleunporpaMMa cxoacTBa bh^oboto cocTaBa JioKajibHbix (Jxriop loro-BOCToxa 3anaflHOH ChGhph. 
JIoKajibHbie 4>Jiopbi: 1—10 — tc xe, hto m Ha p«c. 1; // — «5epHKyjib»; 12 — «ApTw6aui». 



Phc. 5. ileunpHT h KoppejiauHOHHbie luiesmu, cnpaxaiomHe CTeneHb cxoacTBa bhaobopo cocTaBa JioKajibHbix 

(jwiop ioro-BOCTOKa 3anaaHoA Ch6hph. 

LlHC^pbi b icpyxxax — HOMepa jioKajibHbix (fwiop (Te xe, hto h Ha pwc. 4). 



Phc. 6. CxeMa cJ)JiopHCTHHecKoro paHOHHpoBaHHa ioro-BOCTOKa Tomckoh o6ji. 
a — rpaHHua Mexay oxpyraMH; oxpyra: 1 — 06b-Hy;ibiMCiCHH, 2 — Bapa6HHCKHH, 3 — Tomckhh. 

■we h HH3KoropHbie paHOHbi 3anajiHOH Ch6hph. Ha o6cjie,aoBaHHOH TeppHTopHH k HeMy 
OTHOCHTC5I B OCHOBHOM TOMCKHH Kp5I)K C npHMblKaJOlUHM OTpe3KOM flOJIHHbl p. ToMH. 

TaKHM o6pa30M, ceBepHyio rpaHHuy AjiTae-CaaHCKOH npoBHHUnn HaM KaxceTca npaBHJib- 
Hce npoBO^HTb HecKOJibKO K))KHee, neM npejyiaranocb paHee apyruMH Hcc/ieAOBaTejwMH. 
Pe3yjibTaTbi c})jiopHCTHMecKoro panoHHpOBaHHH ioro-BOCTOKa Tomckoh o6ji. noKa3biBaiOT, hto 
o6cne,aoBaHHaH TeppHTopna Haxo^HTCH Ha cTbiKe Tpex (juiopHCTHHecKHx OKpyroB 3ana^HO- 
chGhpckoh npoBHHUHH (OSb-HyjibiMCKoro, KyjiyH^HHCKoro h Tomckofo) (pwc. 6). 
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3aKJiK)HeHHe 


Hcnojib30BaHHe cneuHajiH3HpoBaHHoro CTaTHCTHHecicoro naKeTa Biostat ana kojihhcc- 
TBeHHoro aHajiH3a h cpaBHeHHfl jioKajibHbix cj}jiop ioro-BOCTOKa Tomckoh o6ji. cwjibHO 
ynpocTHJio nojiyHeHHe pa3HOo6pa3Hbix pacneTHbix aaHHbix jum aHajiH3a h hx HamflflHoe 
OTo6pa)KeHHe. 3t0 flajio B03M0)KH0CTb He TOJIbKO npOBeCTH TpajtHUHOHHblH CpaBHHTeJIb- 
hwh aHajiH3 jioKajibHbix cj}Jiop, ho h pemHTb HexoTopbie MeToaHHecKHe npo6jieMbi, 
CB«3aHHbie c npHMeHeHHeM MeTOfla paHroBOH KoppejiauHH b cpaBHHTejibHOH c£)jiopHCTHKe. 
IlepBbiH onbiT npHMeHeHH^ naxeTa Biostat noxa3aji, hto 3HaHHTejibHO paciunpaioTCfl 
bo3mo)khocth HCCjiejjoBaTejifl min HHTepnpeTaunH nojiyneHHbix pe3yjibTaTOB. B HTore 
flOCTHraeTCa 60 JlbIUafl 060 CH 0 BaHH 0 CTb H KOppeKTHOCTb CfleJiaHHblX BblBOflOB H 3HaHHTejlb- 
ho noBbiuiaeTCH scJxjjexTHBHOCTb HayHHoro Tpyaa. 
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rocyaapcTBeHHbiH yHHBepcHTeT 


SUMMARY 

The results of the implementation of applied statistics package BioStat for quantitative analysis 
and comparison of local floras of Tomsk region have been reported. The potentials and advantages 
has been expounded using the comparison of taxonomical structure of investigated floras and solution 
to the problem of the delimitation of Altai-Sayan and West-Siberian provinces as an example. 
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YAK 581.1 


Eot. xypH., 1997 r., t. 82, Ni 5 


© B. HofijKaMu, H. H. OieMHCB, C. H. lllepeMeTbeB, III. IIoox 

O BOflHOM PEJKHME H <DOTOCHHTE3E PACTEHHH BbICOKOrOPHOrO 
PA3HOTPABHO-KOBPE3HEBOrO COOBIIIECTBA BOCTOHHOID XAHTAJI 

(MOHrOJIHfl) 

B. CHOIJAMTZ, N. N. SLEMNEV, S. N. SHEREMETIEV, Sh. TZOOJ. ON WATER RELATIONS AND 
PHOTOSYNTHESIS OF HERB-COBRESM PLANT COMMUNITY IN HIGH MOUNTAINS (EAST HANGAY, 

MONGOLIA) 

npHBefleHbi aaHHbie no ochobhum noica3aTeji5iM Boworo pcxcHMa h (J)OTOCHHTe3a pswa. bhjiob ( Kobresim 
myosuroides, Carex rupestris , Dracocephalum altaiense, Helictotrichon mongolicum , Oxytropis strobilacea ■ 
Sanguisorba officinalis) BbicoxoropHoro pa3HOTpaBHO-Ko6pe3HeBoro coo6mecTBa BocTOHHoro XaHraa. Bapbwpo- 
BaHHe HHTeHCHBHOCTH TpaHcnHpauHH, coflepxaHHa BOflbi, fle(J)HUHTa boahoto HacbimeHHa h HHTerpajibHka 
napaMeTpoB (})OTOCHHTe3a (peajnnauHJi flHeBHoro MaxcHMyMa ycBoeHHH CO 2 , peajiH3auHH cJdotochhtcthm ecKoro 
noTeHunana, 3<}>(}>eKTHBH0CTb ymiunauMH jiynwcTOH aHeprnn) pacreHHH paccMOTpeHO c no3HUHH hx 6HOJion>» 
MopctionorHHecKHx cbohctb h nojioxceHHa b (J)HT0ueH03e. Mctoaom CHCTeMHoro aHariH3a no coBOxynHocni 
nepeHHCJieHHbix xapaKTepHCTHK ycraHOBJieHO, hto (J>HToneHOTHHecKHH craTyc bhaob HaxoAHTca b cootbctctbim 
C HHfleKCaMH (j^yHKLlHOHHpOBaHHH. 

HeKOTopbie AaHHbie no BOAHOMy pexcHMy pacTeHHH BbicoKoropHoro pa3HOTpaBHO-Ko6- 
pe3neBoro coo6mecTBa 6mah onyGjiHKOBaHbi paHee (BaHHHKOBa h Ap., 1980; H3MaHAOB* 
h Ap., 1983). B 3thx nyOjiHKauHBx 6mah Hcnojib30BaHbi TOAbKO ycpeAHeHHbie 3HaneHHi 
HHTeHCHBHOCTH TpaHcnnpauHH aha OaAaHcoBbix pacneTOB BOAOoOMeHa 3K0CHCTeMbi. Mm 
npoBejiH BcecTopoHHHH aHajiH3 MaTepnajioB, nojiyneHHbix b 1977 — 1978 rr. cobmcctho c 
H. H. H3MaHJIOBOH. UeJlb HCCAeAOBaHHfl 3aKAIOHaAaCb B BblflBAeHHH 3aKOHOMepHOCTeH 
H3MeHeHHB noKa3aTeAen boahoto pexcHMa h (})OTOCHHTe3a y pa3Hbix bhaob pacTeHHH, s 
noHCxe conpaxeHHOCTH MexcAy sthmh cj)H3HOAorHHecKHMH npoueccaMH, a Taxxce s 
yCTaHOBJieHHH CB5I3H (JjyHKUHOHHpOBaHHB BHAOB C HX 6HOAOID-MOpcJ)OAOrHHeCKHMH CBOH- 
ctbbmh h nonoxceHHeM b (})HT0ueH03e. 

MaTepHaji h MeTOAHKa 

BbicoKoropHoe pa3HOTpaBHo-Ko6pe3neBoe KpHOKcepo<})HTHoe cooOmecTBO 3aHHMaer 
noAorne ycTynbi BepxHHx nacTen ckjiohob h nnocKyio KaMeHHCTyio BepuiHHy ropM 
XanpxaH b HHTepBajie bmcot 2470—2507 m HaA yp. m. MccAeAOBaHHaa TeppHTopm 
bxoaht b noAroAbuoBo-BbicoKoropHo-nyroBOH none b npeAenax BocTOHHo-XaHrancKoro 
HH3KoropHO‘CpeAHeropHoro oxpyra. Pa3HOTpaBHO-Ko6pe3HeBbie nyra pacnpocTpaHeHH 
Taxxce b npeAenax BbicoxoropHbix noacoB XaHraa, Xshtsb h MoHrojibCKoro AiiTai 
(KapaMbimeBa, EaH3parq, 1977; BaHHHKOBa, 1983). .Una noAroAbUOBO-BbicoKoropHoro 
noaca xapaKTepeH xoaoahbih, H36biTOHHO BAaxcHbifi KOHTHHeHTajibHbiH KJiHMaT (BepecHe- 
Ba, 1986). JXnHTeAbHOCTb BereTauHOHHoro nepnoAa okoao 75 AHen. IloHBa BbicoKoropHO- 
AyroBaa, TaxceAOcyrAHHHCTaa, rny6oKOMep3AOTHaa (MaKCHMOBHH, 1983). KopHeo6nTae- 
Mbiii caoh — 30—35 cm, xopouio ryMycnpoBaH. KopHH OTAeAbHbix pacTeHHH npoHHKaioT 
AO rAyOHHbi 70—80 cm. CpeAHHe 3anacbi npoAyxTHBHOH BAarn cocraBAaiOT 90 mm npw 
toaoboh cyMMe ocaAKOB ao 500 mm. 

Pa3HOTpaBHO-Ko6pe3HeBbiH Ayr M03aHneH no cjinopncTHHecKOMy cocTaBy, npocTpaH- 
CTBeHHOH h BpeMeHHOH CTpyKType. CnncoK (J)Aopbi HacHHTbiBaeT 35 bhaob pacTeHHH. 
ripoeKTHBHoe noKpbiTHe 100 %. floMHHaHTOM pa3HOTpaBHo-Ko6pe3HeBoro cooOmecTBa 
BBABeTCH Kobresia myosuroides (Vill.) Fiori et Paol., coAOMHHaHTOM — Carex rupestris 
All. B cAOxceHHH TpaBOCTOB ynacTByioT Anemone crinita Juz., Dracocephalum altaiense 
Laxm., Helictotrichon mongolicum (Roshev.) Henrard, Oxytropis strobilacea Bunge, 
Polygonum viviparum L., Potentilla nivea L., Sanguisorba officinalis L., Thalictrum 
alpinum L. 3Aecb npeoOnaAaiOT MHoroneTHHe TpaBbi: AepHOBHHHbie (25 %), CTepxcHexop- 
HeBbie (37 %), KopHeBHmHbie (25 %). Molahwh h nAOTHbiii caoh, o6pa30BaHHbin y3AaMH 
KymeHHB OCOK H 3AaKOB, ABABeTCA OC 06 eHHOCTbK) pa3HOTpaBHO-Ko6pe3HeBOFO COoOmeCTBa 
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(EaHHHKOBa, 1978, 1983). Tax KaK cj)HTOMacca npHnoBepxHOCTHo-no;*3eMHoro cjioh 
BMecTe c oTnaaoM, ona^OM h MxaMH b 5 — 6 pa3 npeBbimaeT TaxoByio b Han3eMHOH nacTH, 
to oh flOJixceH HrpaTb cymecTBeHHyio poJib b BoaooGMeHe sxocncTeMbi. 

BoflHblH peXCHM H (J)OTOCHHTe3 6bIJlH H3yHCHbI y CJie^yiOmHX BHflOB pa3H0TpaBH0-X06- 
pe3HeBoro cooGmecTBa: Carex rupestris , Dracocephalum altaiense, Helictotrichon mon - 
golicum , Kobresia myosuroides , Oxytropis strobilaceae h Sanguisorba officinalis. Carex 
rupestris — KopHeBHiuHoe pacreHHe bmcotoh 5—20 cm, o6pa3yeT cxonneHHfl b mcjtkhx 
meOHHCTbix Ojiiofluax. Dracocephalum altaiense — MHorojieTHee TpaBBHHCToe pacTeHHe 
AO 30 cm Bbic., c .aoBOJibHo xpynHbiMH JiHCTbBMH. Helictotrichon mongolicum — iuiotho- 
jiepHOBHHHbiH 3Jiax 30 — 40 cm Bbic., c y3KOJiHHCHHbiMH JiHCTbBMH. Kobresia myosuroi¬ 
des — rUlOTHOflepHOBHHHOe paCTeHHe 10 - 30 CM Bbic., C y3KHMH meTHHOBHflHblMH JIHCTb- 

bmh, oOjiaaaeT nmpoxoM sxojiorHHecxoH njiacTHHHOCTbio (KDHaTOB, 1950). Ko6pe3H5i 
npoayuHpyeT okojio 50 % Hafl3eMHOH Maccbi TpaBJiHoro apyca (EaHHHKOBa, 1978). 
Sanguisorba officinalis — MHorojieTHee crepxcHe-xopHeBoe TpaBBHHCToe pacTeHHe ao 
100 CM BbIC. 

HcCJieflOBaHbl HHTeHCHBHOCTb TpaHCITHpaUHH (HT) (MeTOflOM HBaHOBa C COaBT. 
(1950)), coaepxcaHHe boam (CB) b pacTeHHax (bccobum mctoaom), accJmuht boahoto 
H acbimeHHB (flBH) (no: Catsky, 1962); noTeHUHajibHaa HHTeHCHBHOCTb (|)OTOCHHTe3a 
(FIHO) H 3aBHCHMOCTb I1HO OT OCBCLLICHHOCTH (paflHOMCTpHHeCXHM MCTOflOMI Bo3HeceH- 
ckhh h ap., 1965). 3HaHeHHB nepeHHCjieHHbix napaMeTpoB perHCTpHpOBajiH b ahcbhoh (c 
9 no 19 h) h BereTauHOHHOH (c hiohb no aBrycT) flHHaMHxe. 

OoTOCHHTe3 pacTeHHH pa3HOTpaBHo-Ko6pe3HeBoro cooOmecTBa H3ynajiH napamiejibHo 
c Bo^HbiM pexcHMOM TOJibKo b 1978 r. BereTauHOHHbiH nepwofl stopo roaa (Tax xce xax w 
1977 r.) no xjiHMaTHnecxHM napaMeTpaM 6biJi OTHocHTejibHO TenjibiM h cyxHM. Tax, b 
1977 r. Ha ynacTxe Bbinano 300 mm ocaaxoB npoTHB 500 mm b xoho^hom h BJiaxcHOM 
1976 r. (EaHHHXOBa, 1978). B oTflejibHbie Tenjibie cojiHeHHbie .ijhh jictom 1978 r. TeMne- 
paTypa B03,ayxa aocTHrajia 20—23 °C. 

flaHHbie o6pa6aTbiBajiH c noMombio CTaH^apTHbix cTaTHCTHnecxHx mctoxiob. KpOMe 
Toro, nj\n aHajiH3a paaoB pacnpeaejieHHa noxa3aTe;ieH boahoid pexcnMa 6bui npHMeHCH 
XBaHTHJibHbiH aHanH3 (IIIepeMeTbeB, XaprajicaHxaH, 1990). KBaHmnH nopsmxa 0.1 (q 01 ) 
h 0.9 (q 09 ) (oTcexaiomHe no 10 % HaHMCHbiiiHx h HaH6oJibiiiHX 3HaneHHH) paccMaTpnBa- 
IOTC5I xax THnHHHbie MHHHMyM H MBXCHMyM npH3Haxa. KBaHTHJIH nopn^xa 0.25 (qo.25) H 
0.75 (qo.75) BBJI5HOTCB rpaHHHHbiMH nun 50 % HaGjiio^eHHH h noxa3biBaiOT npeaejibi 
oGbiHHbix H3MeHeHHH npH3Haxa. Una cpaBHeHHB bhaob no coBOxynHocTH noxa3aTejieH 
6bui npHMeHeH MeTO,a Mopc}>oxHHeTHHecxoro cHHTe3a othouichhh npocTpaHCTBeHHbix h 
(jjyHXuHOHajibHbix ^aHHbix (CTecJ)aHOB, 1974). 

Pe3yjibTaTbi h o6cyx£eHHe 

B Ta6ji. 1 npHBeaeHbi aaHHbie no HT h CB b nepecneTe xax Ha cyxyio, Tax h Ha cbipyio 
Maccy jiHCTbeB. OflHaxo npn aHajiH3e Mbi 6yaeM ncnojib30BaTb TOJibxo nepBbiw BapHaHT 
pa3MepHOCTH, nojiaraa, hto oh jiynine OTpaxcaeT (J)yHxuHOHHpoBaHHe pacTeHHH, nocxojib- 
xy pacxojj h coaepxaHHe BJiarn b jihctbhx HopMHpyiOTCB cyxow MaccoH HaBecox 
6e30TH0CHTejIbH0 X CO^epXCaHHIO B HHX BOflbl. 

HHTeHCHBHOCTb TpaHcnHpauHH. B cpe^HeM ana nccjieflOBaHHbix bh^ob coo6mecTBa 
HT 6buia AOBOJibHo Bbicoxa (Ta6;i. 1). OaHaxo bhaho, hto cpeaw hhx ecTb BHabi c hh3xoh 
cxopocTbio ncnapeHHB BOUbi (Helictotrichon mongolicum , Kobresia myosuroides h Carex 
rupestris). CpeflHflfl BejiHHHHa HT 3toh rpynnbi pacTeHHH paBHa 1.183 
3to noHTH BflBoe MeHbuie, neM y bhaob c Bbicoxon cxopocTbio HcnapeHHfl Bo^bi 
(Sanguisorba officinalis , Dracocephalum altaience, Oxytropis strobilacea ), ju\n xOTopbix 
cpe^Hee 3HaneHHe HT cocTaBJiaeT 3.232 r TOilM /r cyxjk-accl>1 • h. 

KBaHTHjibHbin aHajiH3 Taxxce noxa3biBaeT cymecTBeHHbie pa3JiHHH» no pa3Maxy xone- 
OaHHH THnnHHbix MHHHMyMa h MaxcHMyMa, a Taxxce oSbiHHbix 3HaneHHH HT (TaOn. 2) (b 
cyTOHHOM xo.ae HT MHHHMajibHoe 3HaneHHe .uojixcho CbiTb paBHO Hyjno, oziHaxo Mbi 
aHajiH3HpyeM AHeBHyio peajiH3aunio npouecca, h nosTOMy xBaHmnb nopa^xa 0.1 OTJiHna- 
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TAEJ1HIIA 1 


CpejiHHe 3HaneHHH noKa3aTejieH BOAHoro peacuMa ochobhux bhaob 
pa3HOTpaBHO-Ko6pe3HeBoro coo6mecTBa 3a nepuoA Ha6AK>AeHHH 


Bhau 

HT, 

rBOJIN / r cyxMaccu ' H 

HT, Tbojuj/T cbip.MaccH * H 

n 

X 


n 

X 

Sx 

Carex rupestris 

139 

1.291 

0.973 

139 

0.473 

0.333 

Dracocephalum altaiense 

128 

3.347 

2.618 

130 

0.808 

0.637 

Helictotrichon mongolicum 

136 

1.090 

0.936 

137 

0.404 

0.314 

Kobresia myosuroides 

139 

1.167 

0.800 

146 

0.491 

0.421 

Oxytropis strobilacea 

138 

3.625 

2.820 

138 

1.003 

0.775 

Sanguisorba officinalis 

77 

2.335 

1.422 

77 

0.671 

0.388 

B ueAOM 

757 

2.112 

2.097 

767 

0.636 

0.557 


TABJ1MUA 1 (npodo/i we Hue) 


BHAbI 

ABH, % 

CB, i 

ruojibi/ Tcyx-Maccw 

CB, % 

OT Chip. 

Maccu 

n 

X | 

Sx 

n 

X 

Sx 

n 

X 

Sx 

Carex rupestris 

152 

17.0 

8.0 

249 

1.605 

0.359 

249 

60.9 

5.0 

Dracocephalum altaiense 

127 

16.8 

9.5 

226 

3.037 

0.668 

226 

74.5 

4.5 

Helictotrichon mongolicum 

155 

11.0 

6.0 

247 

1.577 

0.406 

247 

60.3 

5.6 

Kobresia myosuroides 

167 

18.4 

9.3 

265 

1.568 

0.342 

265 

60.4 

4.7 

Oxytropis strobilacea 

149 

12.6 

7.7 

253 

2.602 

0.620 

253 

71.5 

4.7 

Sanguisorba officinalis 

44 

10.8 

5.6 

78 

2.481 

0.418 

78 

70.8 

3.7 

B ueAOM 

794 

14.9 

8.6 

1318 

2.081 

0.775 

1318 

65.7 

7.8 


flpHMCMaHHe. n — hhcjio Ha 6 jDOACHHii; X — cpeAHCc 3 HaMeHHe; Sx — CTaunapTHoe oticiohchhc. 


eTC r ot Hyjia). Bhah OAHOflOJibHbix (Care x rupestris , Helictotrichon mongolicum h 
Kobresia myosuroides) no aMnjiHTyae H3MeHeHHH noKa3aTeji5i Mano OTJiHnaiOTca upyr ot 
upyra, ho hmciot 3HanHTejibHbie otjihhhb ot bhaob AByaonbHbix ( Dracocephalum altaiense , 
Oxytropis strobilacea , Sanguisorba officinalis) (pwc. 1, A). BMecTe c TeM mo>kho 
OTMeTHTb, hto Sanguisorba officinalis 3aHHMaeT abho npoMexyTOHHoe nonoaceHHe Mea<Ay 
3thmh rpynnaMH bhaob, HMea cxoactbo no pa3Maxy mneGaHHH HT c Carex rupestris . 

Jle^HUHT BOAHoro HacbimeHHH. B cpeAHeM ju nccjieAOBaHHbix b a&hhom coo6mec- 
TBe flBH cocTaBHJi 14.9 % (Ta6ji. 1). rpynnnpoBaHHe bhaob no hh3khm h bmcokhm 
3HaMeHH5iM flBH AaeT HecicojibKo HHyio xapTHHy, neM no HT. Tpynny c bmcokhmh 

TABJIHUA 2 

KBaHTHJiH HHTeHCHBHOCTH TpaHcnnpauHH bhaob pa3HOTpaBHO-Ko6pe3HeBoro 

coo6mecTBa 


Bmau 

i 


KBaHTHAM 

HT, Tbozhj/ TcyxMaccH • H 


AMiuiHTyAa 
qo.9 ~ qo.i 

qo.i 

qo.25 

qo.5 

qo.75 

qo.9 

Carex rupestris 

0.349 

0.654 

1.000 

1.783 

2.552 

2.202 

Dracocephalum altaiense 

0.699 

1.267 

2.654 

4.611 

7.115 

6.416 

Helictotrichon mongolicum 

0.308 

0.530 

0.839 

1.339 

2.085 

1.777 

Kobresia myosuroides 

0.372 

0.629 

1.000 1 

1.498 

2.108 

1.736 

Oxytropis strobilacea 

0.923 

1.571 

2.668 j 

5.263 

7.969 

7.046 

Sanguisorba officinalis 

0.985 

1.301 

1.954 

3.137 

4.165 

3.181 
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Phc. 1. KBaHTHjibHbie nHarpaMMbi HHTeHCHBHOCTH TpaHcnHpaiiHH (A), ,ne(J)HUHTa BonHoro HacbimeHHB (B) h 

co^epjKaHHa bohm b /iHCTbjix pacreHHH ( B ). 

KBaHmnH: a — qo 1 , 6 — qo.25, e — qo.5, ^ — qo75, d — qo.9- Bhah (3jiecb h Ha pwc. 2): 7 — Car ex rupestris, 2 — Draco- 
cephalum altaiense, 3 — Helictotrichon mongolicum, 4 — Kobresia myosuroides, 5 — Oxylropis strobilacea, 6 — Sangui- 
sorba officinalis, no BepTHKajibHbiM oc»m: A — r BOJ , bl /r C y X . Ma ccbi • h; E — XIBH, %; B — CB, r B ojjh/r cyx . M1 ccij. no ropH30H- 

TaJlbHblM OCSM - BHflbl paCTCHHH. 


3HaHeHHHMH flBH (16.8—18.4, b cpe^HeM 17.4 %) o6pa3yiOT Kobresia myosuroides , 
Carex rupestris h Dracocephalum altaiense. B rpynny c HH3KHMH BejiHHHHaMH flBH 
BOiiiJiH Sanguisorba officinalis , Helictotrichon mongolicum h Oxytropis strobilacea. 

KBaHTHJibHbiH aHajiH3 noKa3biBaeT TaKoe xce pa3,aejieHHe Ha rpynnbi no pa3Maxy 
KOJieGaHHH flBH (Ta6ji. 3). Ha pnc. 1, B othctjihbo bhaho cxoactbo b 3 tom othoiuchwh, 
c oahoh CTopoHbi, Carex rupestris , Kobresia myosuroides h Dracocephalum altaiense , a 
c apyroH — Oxytropis strobilacea , Sanguisorba officinalis , Helictotrichon mongolicum. 

CoAepxcaHHe BO/ibi. B jihctmix pacTeHHH CB 6buio bbicokhm h cocTaBmno b cpejmeM 
2.081 r BOilbI /r cyx MaccbI (Ta6ji. 1). MHHHMajibHaa (b cpe^HeM) OBOflHeHHOCTb jiHCTbeB Ha6jno- 
aajiacb y bhxjob OflHOAOJibHbix (Carex rupestris , Helictotrichon mongolicum h Kobresia 
myosuroides). OHa cocraBJiajia 1.583 r BOflb /r cyxMacCbl . IlpHHeM pa3JiHHHB Mexcay BH^aMH 
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TABJIHUA 3 

KoaHTHJlH Ae^HUHTa BOAHOrO HaebimeHHH B AHCTbHX BHAOB pa3HOTpaBHO-K06pe3HeBOrO 

cooSmccTBa 


BHAbI 

KB3HTHJIH ABH, (%) 1 

AMiuiMiyaa 
qo.9 qo.i 

qo.i 

qo.25 

qo.5 

qo.75 

qo.9 

Carex rupestris 

6.4 

11.3 

17.1 

21.5 

26.7 

20.2 

Dracocephalum altaiense 

4.4 

10.4 

16.3 

22.5 

29.7 

25.3 

Helictotrichon mongolicum 

3.8 

6.5 

10.3 

15.1 

19.5 

15.7 

Kobresia myosuroides 

6.7 

11.2 

17.7 

25.0 

31.0 

24.3 

Oxytropis strobilacea 

3.6 

6.6 

11.2 

16.5 

22.4 

18.8 

Sanguisorba officinalis 

4.0 

6.2 

10.6 

13.8 

19.2 

15.2 


oneHb He3HaHHTejibHbi h ymiaAbiBaiOTCH b AOBOJibHO y3KHH HHTepBajT 3HaneHHH (Ta6ji. 1). Y 
bhaob AByAOAbHbix ( Dracocephalum altaiense , Oxytropis strobilacea , Sanguisorba offici¬ 
nalis) OBOAHeHHOCTb AHCTbeB B CpeAHCM 6bIAa 3BMeTHO Bblllie - 2.761 r^ay/rcyx ^cc,,,. 

OAHaKO no pa3Maxy KOAe6aHHH oboahchhocth JIHCTbeB Sanguisorba officinalis cxoach 
c rpynnoH bhaob oAHOAOAbHbix (Ta6n. 4). HecMOTpa Ha to hto cpeAHee 3HaneHHe CB y 
3Toro BHAa AOCTaTOHHo BbicoKoe, oh HMeeT cpaBHHTenbHo He6ojibinyio aMnAHTyay 
Kone6aHHH (pnc. 1, B). 

ripHBeAeHHbie AaHHbie cBHAeTeAbCTByiOT o tom, hto boahmh pexcnM pacTeHHH coo6- 
mecTBa 6bm He oneHb HanpaxceHHbiH, a ycAOBHfl npOH3pacTaHH», no-BHAHMOMy, cootbct- 
CTBOBajIH HX 3KOAOTHHeCKOH npHypOHeHHOCTH. 3TO BbipaXCaeTCfl B CpaBHHTeAbHO BbICOKHX 
3HaneHHBx hhtchchbhocth TpaHcnnpauHH h oboahchhocth JIHCTbeB h yMepeHHbix bcah- 
hhhbx accJdhuhtb boahoix) HacbimeHHB (Ta6n. 1—4). 

no MeTOAy, npeAnoxceHHOMy paHee (no HT) (UlepeMeTbeB, 2KapraAcanxaH, 1990), 
6bUIH paCCHHTaHbl MaTpHUa 3KOAOrHHeCKOrO CXOACTBa, 3(|)C})eKTHBHOCTb HCn0Ab30BaHHJi 
nOHBeHHOH BAarH paCTCHHAMH H OTHOCHTeAbHaA KOHKypeHTOCnOCo6HOCTb BHAOB. (Ta6A. 5). 

Hhackcm SKOAornnecKoro cxoACTBa p xapaKTepH3yiOT cTeneHb SKOAornnecKoro 
cxoACTBa Mexmy BHAaMH. CnHTaeTca, hto ecAH I p I < 1, to cxoactbo MexcAy BHAaMH 
BeAHKo; ecAH I p I > 1, to cxoactbo BbipaxceHo CAa6o; npn I p I > 3 cxoactbo MexcAy BHAaMH 
He BbipaxceHo (flxcHAAep, 1988). HanSoAbuiee SKOAornnecKoe cxoactbo b HaineM CAynae 
HaSAiOAaeTCB BHyTpn AByx rpynn bhaob. C oahoh CTopoHbi, sto Carex rupestris , 
Helictotrichon mongolicum h Kobresia myosuroides. npnneM HanGoAbiiiee cxoactbo 
Ha6AK>AaeTCB MexcAy nocAeAHHMH AByM* BHAaMH (Ta6A. 5). C Apyron CTopoHbi, oneHb 
6ah3kh no HcnoAb30BaHHio noHBCHHOH BAarn Dracocephalum altaiense , Oxytropis stro¬ 
bilacea, Sanguisorba officinalis. Moxcho OTMeTHTb Taxxce cymecTBeHHoe SKOAornnecKoe 
cxoactbo MexcAy Carex rupestris h Sanguisorba officinalis (Ta6A. 5). 

PaHee 6buio noxa3aHO (UlepeMeTbeB, 2KapraAcanxaH, 1990), hto cpeAHne BeAHHHHbi 
SKOAoranecKoro cxoACTBa AOBOAbHO tohho OTpaxcaiOT OTHOCHTeAbHyio KOHKypeHTocno- 

TABJIHUA 4 

KBaHTHJIH COACpXCaHHH BOAbI B AHCTbHX BHAOB pa3H0TpaBH0-K06pe3HCB0r0 

coo6mecTBa 


BHAbI 

KB3HTHJIH CB, rB0Jw/Icyx.MaccM 

AMruiHTyAa 

qo.9 “ qo.i 

qo.i 

qo.25 

qo.5 

qo.75 

qo.9 

Carex rupestris 

1.242 

1.375 

1.551 

1.747 

2.053 

0.810 

Dracocephalum altaiense 

2.317 

2.571 

3.008 

3.494 

3.819 

1.503 

Helictotrichon mongolicum 

1.165 

1.268 

1.513 

1.755 

2.149 

0.984 

Kobresia myosuroides 

1.242 

1.326 

1.494 

1.695 

2.027 

0.784 

Oxytropis strobilacea 

1.926 

2.236 

2.546 

2.906 

3.274 

1.348 

Sanguisorba officinalis 

2.003 

2.216 

2.448 

2.756 

2.942 

0.939 
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TABJIHUA 5 

MaTpHua 3Ko^orHHecKoro cxoacTBa bhjiob pa3HOTpaBHo-Ko6pe3HeBoro coo6mecTBa 








P 

IpI 

3<J) 

i 

Helictotrichon 

mongolicum 

-0.089 

-0.211 

-1.034 

-1.148 

-1.207 

-0.738 

0.738 

0.74 

0.43 

0.089 

Kobresia 

myosuroides 

-0.139 

-1.012 

-1.126 

-1.186 

-0.765 

0.710 

0.79 

0.45 

0.211 

0.139 

Carex 

rupestris 

-0.857 

-1.041 

-1.107 

-0.531 

0.671 

0.86 

0.48 

1.034 

1.012 

0.857 

Sanguisorba 

officinalis 

-0.481 

-0.578 

0.369 

0.792 

1.48 

0.66 

1.148 

1.126 

1.041 

0.481 

Dracocepha¬ 
lum altaiense 

-0.102 

0.739 

0.780 

2.07 

0.73 

1.207 

1.186 

1.107 

0.578 

0.102 

Oxytropis 

strobilacea 

0.836 

0.836 

2.24 

0.75 


npHMcqaHMC. p — cpeOTMc bc^hhmhw aKo^onmccKoro cxoacTBa Kaxaoro BMna c ocxajibHbiMM; 3(J) — 
3<JxJ)CKTHBHOCTb HCriOJIKJOBaHMH nOHBCHHOft BJiarM; / — HHfldCC OTHOCMTCJEbHO Pi K 0 HKypeHT 0 Cn 0 C 06 H 0 CTM. 

C06H0CTb BHJJOB. Flo npejUlOJKCHHOH 3THMH BBTOpaMH cfjOpMyjie MbI OUeHHJIH OTHOCHTeJIb- 
Hyio KOHKypeHTOcnoco6HOCTb BHflOB pa3HOTpaBHO-Ko6pe3HeBoro coo6mecTBa KaK cfjyHK- 
UHK) cpeflHero noKa3aTejia SKOJiorHHecKoro cxojjCTBa Kaxcjjoro BHjja b cpaBHCHHH c 
apyrHMH BHflaMH coo6mecTBa (Ta6ji. 5; bhjjho, hto HaH6ojibLua5i OTHOCHTejibHaa KOHKy- 
peHTOcnoco6HOCTb cooTBeTCTByeT HaHMeHbiuHM 3HaneHHBM cooTBeTCTByiomero HHjjeKca 
h Hao6opoT). HyxcHO OTMeTHTb, hto onpeaejieHHafl tbkhm o6pa30M OTHOCHTejibHaa 
KOHKypeHTOcnoco6HOCTb BHaa MOxceT oTpaxcaTb ero nojioxceHHe b coo6mecTBe TOJibKO no 
HCn0Jlb30BaHHK) 3THM BHflOM HOHBeHHOH BJiaTH. H3 Ta6jl. 5 CJieflyeT, HTO 6oJIbUJeH 
OTHOCHTejibHOH KOHKypeHTOcnoco6HocTbio o6jia,aaK)T Helictotrichon mongolicum , Kobre¬ 
sia myosuroides h Carex rupestris, MeHbiuen — Sanguisorba officinalis , Dracocephalum 
altaiense , Oxytropis strobilacea. Tohho Tax ace BHjjbi pacnpeaejunoTCfl no 3(}K}>eKTHBHOCTH 
Hcnojib30BaHHB noHBeHHOH BJiara 3c}) (KOTopaa onpejjejieHa xax cJjyHKUHB hhtchchbhocth 
T paHcnnpauHH no $opMyjie, npejmoaceHHOH C. H. UlepeMeTbeBbiM, JI. ^KaprajicanxaHOM, 
1990). 3 to Bnojme ecTecTBeHHo, nocKOJibxy oneBHflHO, hto BHjjbi, HanOojiee 3cj3(}3eKTHBHO 
Hcnojib3yK)mHe noHBeHHyio BJiary, abjuuotcb h 6ojiee KOHKypeHTOcnocoOHbiMH. OflHaKO 
cjieayeT OTMeTHTb, hto Helictotrichon mongolicum , 6e3ycjioBHO, He HBJuieTCfl jjOMHHaHTOM 
aaHHoro cooOmecTBa h 3aH5Ui 3aMeTHbie no3HUHH b hcm TOjibKO Ojiaro^apa OTHOCHTejibHO 
6ojiee TeanbiM ycjioBHjiM npOH3pacTaHH3 b rojjbi npoBejjeHHji Ha6jnoaeHHH. B 6ojiee 
xojioaHbie roflbi stot bhjj BooGme He npeacTaBjieH b juihhom cooOmecTBe. IlosTOMy 
BeJIHHHHy OTHOCHTejibHOH KOHKypeHTOCnOCo6HOCTH, npHBeaeHHyiO Bbliue, moxcho pac- 
CMaTpHBaTb xax HeKHH noTeHunaji, KOTopbin moxcct peajiH30BaTbca b onpeaejieHHbix 
3KOTOnHHeCKHX yCJlOBHBX. 

OoTOCHHTe3. HccjieflOBaHHbie pacTeHHH flOBOJibHO cymecTBeHHO pa3JiHHaioTCji no 
MaKCHMaJlbHOH nOTeHUHaJlbHOH HHTCHCHBHOCTH (J)OTOCHHTe3a (nHO max ): CaMbie OoJlbLUHe 
BejiHHHHbi oOHapyxceHbi y npeflCTaBHTeJieH jiyroBoro pa3HOTpaBba Sanguisorba officinalis 
h Oxytropis strobilacea (cootbctctbchho 57 h 54 mt C0 2 /r-H, a caMaa Manas — y 
BbicoKoropHoro CTenHoro 3Jiaxa Helictotrichon mongolicum (31 mt C0 2 /r-H). 3ot(J3h- 
xaTopbi pa3HOTpaBHO-Ko6pe3HeBoro Jiyra Kobresia myosuroides h Carex ruspestris no 
aaHHOMy noKa3aTejno 3aHHMaiOT npoMexcyTOHHoe nojioxceHHe — 38 h 35 mt C0 2 /t h 
COOTBCTCTBCHHO (Ta6jl. 6). OflHaKO BeJIHHHHa (J)OTOCHHTeTHHeCKOrO nOTeHUHaJia 
(nHO max ) flBJlfleTCfl BHeiUHHM npOflBJieHHeM CTpyKTypHO-4>yHKUHOHaJlbHbIX CBOHCTB aCCH- 
MHJiauHOHHoro annapaTa oxaejibHoro BHjja h He OTpaxcaeT ero ajjanTauHOHHbie bo3moxc- 
HOCTH. nOCJieflHHe XapaKTepH3yeT peaJlH3aUHH (|)OTOCHHTeTHHeCKOH chocoOhocth bo 
BpeMeHHOH flHHaMHKe HJIH B 33BHCHMOCTH OT OTfleJIbHblX BejjyiUHX (JjaKTOpOB Cpeflbl. 


6 EoTaHHHecKHH xypHan, Ns 5, 1997 r. 
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TABJIHUA 6 

3HaHeHHH noKa3aTejieH <J)0T0CHHTeTHHecK0H ,neHTe jibhocth 
pacTeHHft pa3HOTpaBHO-Ko6pc3HeBoro cooOmecTBa, 1978 r. 


Bh^u 

nHOmax, 

Mr C02/rcyx.Maccw • 4 

P^m, % 

P<J>c, % 

O ora , % 

Carex rupestris 

35 

85 

81 

92 

Helictotrichon mongolicum 

31 

71 

83 

58 

Kobresia myosuroides 

38 

79 

82 

60 

Oxytropis strobilacea 

54 

75 

87 

56 

Sanguisorba officinalis 

57 

76 

91 

50 


npHMenaHHe. IlHOniax — MaKCHM&nbHaa noTCHuna^bHaH HHTCHCMBHocTb 4>oTocHHTe3a, 
P — pcajiH3auHH ffHeBHoro MaKCMMyMa 4>OTOCMHTe3a, P 4 * — peajiimuMH MaKCHMajibHoft 
4)OTOCHHTCTH4eCKOft Cn 0 C 06 H 0 CTM, O 0TO — KO^C^MUHeHT HCI10JIb30BaHHH CBeia. 


Oco6eHHocTH AHeBHbix h3mchchhh ycBoeHHH C0 2 OTpaxaeT noKa3aTejib peajiH3auHH 
AHeBHoro MaKCHMyMa (})OTOCHHTe3a P aM (oTHOiueHHe cpeOTew hhtchchbhocth npouecca 
3a BpeMH flHfl, KOr^a OH He JIHMHTHpOBaH CBeTOM, K MaKCHMaJlbHOH). Pa3JIHHHH Mexjiy 
pacreHHflMH coo6mecTBa no cpeflHHM 3HaneHHHM noxa3aTeJifl He6ojibLUHe — ot 85 % y 
Carex rupestris to 71 % y Helictotrichon mongolicum (Ta6ji. 6). B noHMeHHbix, CTenHbix 
h nycTbiHHbix coo6mecTBax Mohfojihh BejiHHHHa P aM noJioxcHTejibHo xoppejinpyeT c 
TeiUlOyCTOHHHBOCTbiO (J)OTOCHHTe3a H paCTHTeJIbHbIX OpraHH3MOB B UejlOM (CjieMHeB, 
1996). HanpoTHB, b BbicoKoropHbix ycjiOBHax aaxe b HeuiHpoKOM HHTepBajie bcjihhhh 
P aM no KOCBeHHBiM npH3HaxaM othctjihbo npocjiexcHBaeTca hx conpaxceHHocTb c xojioto- 
ycTOHHHBocTbio pacTeHHH. Tax, Carex rupestris h Kobresia myosuroides , HMeiomHe 
HaH60JlbUJHe 3HaHCHHH P flM (85 H 79 % COOTBeTCTBeHHO), CHHTaiOTCH THnHHHbIMH xpno- 
(})HTaMH aHrapHTOKoro reHe3Hca h corjiacHo CBoeMy raOnTycy 3aHHMaioT caMbie xono^Hbie 
MHKpoHHinH b HHXHHX apycax TpaBOCTOH. Helictotrichon mongolicum (P aM — 71 %) iea k 
reMHKpHO(J)HT OflH03HaHHO HBJIHeTCH HaHMeHee XOJIOTOCTOHKHM, Tax XaX OH BbITOJieH H3 
o6men $HTOMaccbi 3JiaxoB TOJibxo b yMepeHHO TenjiOM 1977 r. Sanguisorba officinalis h 
Oxytropis strobilacea (P aM — 76 h 75 % cootbctctbchho) Taxxce ycTynaiOT xpno(})HTHbiM 
ocoxaM b xojioTOycTOHHHBOCTH, nocxojibxy TOTOBoe ynacTne pa3HOTpaBba b (})HTOMacce 
coo6mecTBa yBejiHHHBaeTca b Teruibie BereTaunoHHbie nepnoflbi (BaHHHxoBa, 1978). 

KojiHHecTBeHHbiM BbipaxceHneM xapaxTepa BereTauHOHHbix h3mchchhh $0T0CHHTe3a 
HBJiaeTca noxa3aTejib peajiH3auHH MaxcHMajibHOH cJxyrocHHTeTHHecxoH cnocoGHocTH P^ 
(oTHOiueHHe cpeTOero 3a BereTaunio pacTeHHH TOeBHoro MaxcHMyMa FIHO x IlHO max ). B 
apH^HblX 3XOCHCTeMaX MOHrOJIHH Ha (})HTOUeHOTHHeCXOM ypOBHe P^ CJiyXHT HHflHXaTO- 
pOM Bjiaroo6ecneHeHHocTH sxoTonoB h xpHTepneM xoHxypeHTHon cnoco6HocTH pacTeHHH 
b 6opb6e 3a Bjiary (HeoflHHaxoBaa CTeneHb Hcnojib30BaHH5i botooto pecypca pa3HbiMH 
bhtomh npH paBHOH ero TOCTynHocTH) (CneMHeB, 1990). Flo P^, Tax xe xax h no P aM , 
pacTeHHH HCCJieTOBaHHoro cooOmecTBa pa3JiHHaiOTCfl HecymecTBeHHo. OflHaxo rpynna 
oflHOTOJibHbix oTJiHHaeTca ot bhtob pa3HOTpaBb3 c6jiHxceHHbiMH BejiHHHHaMH P^ b rpynne 
(81—83 %, Ta6ji. 6). Ilocxojibxy xopHeBbie CHCTeMbi Carex rupestris , Helictotrichon 
mongolicum h Kobresia myosuroides 3aHHMaioT otoh h tot ace noHBeHHbin cjioh (to 
30—35 cm), paBeHCTBo bcjihhhh P^ o3HanaeT, hto Mexjiy nepeHHCjieHHbiMH bhtomh 
OTcyrcTByeT xoHxypeHUHfl 3a Bjiary. OTcyTCTByeT OHa Taxxe Mexcjiy OflHOTOJibHbiMH h 
AB yTOJibHbiMH, HecMOTpa Ha to hto Sanguisorba officinalis h Oxytropis strobilacea hmciot 
6ojiee Bbicoxne 3HaneHHfl P^ (91 h 87 % cootbctctbchho, Ta6ji. 6). 3KH3HeTOflTeJibHocTb 
pacTeHHH 3thx rpynn pa3o6meHa b npocTpaHCTBe h bo BpeMCHH. OceBbie h OoxoBbie 
xopHH cTepxcHexopHeBoro pa3HOTpaBb« npoHHxaiOT niyOxce ochobhoh Maccw xopHefi 
OaHOTOJIbHbIX B TOpH30HTbI, TTO BJiaXHOCTb nOHBbl OTHOCHTCJIbHO CTaOHJIbHa. IIo (|)eHO- 
pHTMOTHny oflHOTOJibHbie npHHaanexcaT x paHHejieTHHM bhtom, a TOyTOJibHbie — x 
no3OTejieTHHM. Bonee paHHHM npoxoxcroHHeM Manoro xch3hchhoto unxjia y bhtob nepBOH 
rpynnbi, no-BHflHMOMy, moxcho o6T>jiCHHTb pa3JiHHH« no BCJiHHHHaM P^ Mexcay H3yneHHbi- 
mh npeTOTaBHTejiHMH TOyTOJibHbix h oflHOTOJibHbix. C .apyroH CTopoHbi, He HcxjnoneHa 
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B03M0X(H0CTb H B03HHXH0BCHH5I BO£HOrO fleC^HUHTa B nOBepXHOCTHbIX CJIOHX nOHBbl 3a 
cneT noTpe6jieHHH BJiarH KOHKypeHTHo paBHbiMH BtmaMH oAHoaojibHbix. CpeaH hhx y 
Kobresia myosuroides h Carex rupestris 3aperHCTpnpoBaHbi caMbie 6ojibixiHe cpe^HHe h 
naKCHMajibHbie 3HaneHH5i flBH (Ta6ji. 1 h 3). 

Hccjie^oBaHHbie pacTeHHB npHHajiJiexcaT k CBeTOjiio6HBOMy THny. Hx (|) 0 T 0 CHHTe 3 
yBejiHHHBaeTca nponopunoHajibHO hjih axcnoHeHunajibHo no Mepe B03pacTaHH« hhtch- 
chbhocth cBeTa BnjiOTb jx o nojiHoro cojiHeMHoro. HcxjnoneHHe cocTaBjiaeT Carex rupestris , 
y KOToporo npn 60—80 % MaxcHMajibHOH ocBemeHHOCTH HaGjnoAaeTca CBeTOBoe Hacbi- 
meHne cjx)TOCHHTe3a. OflHaxo b cneuncfjHHecxHX ycjiOBnax BbicoxoropHH (npeoOjiajjaHHe 
o6jiaHHon h HeHacTHon noroflbi jictom) oco6bin HHTepec npeacTaBJiaeT peaxunH cJjotochh- 
Te3a pacTeHHH Ha Becb jiHana30H ocBemeHHOCTH h oco6chho Ha cjia6bin cbct. 3Ty 
peaKUHio xapaKTepH3yeT xo3(jx|)HUHeHT Hcnojib30BaHH5i CBeTa 0 OTH (peajiH3auHB Maxcn- 
nanbHoro ypoBHH FIHO Ha cbctoboh xphboh npH nonoBHHe cojihchhoto CBeTa). Pacnpe- 
aeneHHe pacTeHHH cooGmecTBa no noaHHHaeTca CTporon 3aKOHOMepHOCTH b cbh3h c 
raOHTycoM bhjxsl , nojioxceHneM ero b TpaBOCToe, cTpoeHneM h opneHTauneH accHMHjiBUH- 
OHHoro annapaTa. Tax, Carex rupestris , Kobresia myosuroides h Helictotrichon mongo- 

licum C BbICOXOH 3(fx})eKTHBHOCTbK) yTHJ!H3HpyK)T CJia6bIH CBCT (O oth - 92, 60 H 58 % 

cooTBeTCTBeHHo) (Ta6ji. 6). Hx y3xojiHHenHbie jincTba, opneHTHpoBaHHbie BepTHKajibHo 
hjih noa HexoTopbiM yrnoM k 3cmhoh noBepxHOCTH, ^OBOJibCTByiOTca b ahcbhoc BpeMH 
npjiMbiM CKOJib35imHM h pacccflHHbiM CBeTOM. KpoMe Toro, Mejixaa ocoxa Carex rupestris , 
C CaMOH OoJIblllOH BeJIHHHHOH 3aHHMaeT MHXponOHHXCeHHa H HHXCHHe 51 pyca B 

TpaBOCToe, nacTHHHo hjih nojiHocTbio 3aTeH5ieMbie BcpxHHM nojioroM. BoJiee Bbicoxaa 
xo6pe3Ha h xpynHbin OBceu pa3MemaiOTC5i b cpeaHen h BepxHen nacTH nonora h 
3aTeH5noTCH b MeHbiueH Mepe. C .apyroii CTopoHbi, njiacTHHHaTbie JiHCTbH Sanguisorba 
officinalis h Oxytropis strobilacea opneHTHpoBaHbi npaxTHnecxH napajuiejibHO 3 cmhoh 
noBepxHOCTH h Gojibinyio nacTb^HH nojiynaiOT npHMOH coJiHenHbiH cbct. H3 hhx Oxytropis 
strobilacea HMeeT Gojibinyio BejiHHHHy O 0TH (56 %), Tax xax b oTJiHHHe ot xpynHOH 
*poBOXJie6xH (O 0TH = 50 %) oGHTaeT b hhxchhx apycax TpaB0CT05i. CneaoBaTejibHo, 
3HaneHHH 0 OTH OTpnuaTejibHO xoppeJinpyiOT c TeM CBeTOBbiM aoBOJibCTBHeM, xoTopoe 
xaxcjibiH bh a nojiynaeT b cj)HT0ueH03e. 

AHaJIH3 aCCHMHJI5IUHOHHOH Jie5ITeJlbHOCTH paCTCHHH nOXa3aJI, HTO CXOflCTBO HJIH 
pa3JiHHH5i Mexgjy BHjjaMH no HHTerpajibHbiM napaMeTpaM (})OTocHHTe3a npHMO hjih xoc- 
BeHHO COnp5DXeHbI C 6HOJIOrO-MOpcJ)OJIOrHHeCXHMH CBOHCTBaMH BHJJOB H HX SXOTOnHHeC- 
xoh npHypoHeHHocTbio (nojioxceHHeM b cJ)HT0ueH03e). KpoMe Toro, BbMBjieHa HanpaBjieH- 
HOCTb H3MeHeHHH 3THX napaMCTpOB, BbirOflHaJI AJI5I pacTeHHH C n03HUHH HX aaanTaUHH X 
ycjioBH5iM cpejibi: 6ojiee npncnocoGjieHHbie bh^m aojokhm 6biTb xojiojioctohxhmh, 3(|)cJ)ex- 
thbho H3BjiexaTb BJiary h MaxcHMajibHo ncnojib30BaTb jiynncTyio SHeprHio cojiHua. Taxne 
npeHMymecTBa OTpaxceHbi HanGojibiiJHMH 3HaneHH5iMH P flM , P^ h O orH . 3th npejmocbuixH 
aaioT ocHOBaHHe npnMeHHTb HHTerpajibHbie napaMeTpbi c|)OTOCHHTe3a juih ycTaHOBJieHH5i 
(yroHHeHHsi) sxojiorHHecxoro h c|)HToueHOTHHecxoro CTaTyca bhjiob. OflHaxo hh no 
ojjHOMy H3 napaMeTpoB, xapaxTepH3yiomeMy peaxunio (})OTOCHHTe3a TOJibxo Ha OTjiejibHbiH 
4>axTop cpeabi, hcbo3moxcho onpejiejiHTb «HCTHHHbiH» CTaTyc BHaa, Tax xax b npnpoAe 
HeT npnopHTeTa c|)axTopoB. Bee ohh Bos^eHCTByiOT Ha pacTeHHH b xoMnjiexce h ojiho- 
speMeHHO. riosTOMy nocTaBJieHHyio 3aj*any Taxxce cjieayeT pemaTb no coBoxynHocTH 
noxa3aTejien ({)OTocHHTe3a. 

An5i nojiyneHHB 6ojiee nojiHoro npeacTaBJieHH5i o cxo^CTBe h pa3JiHHHH bh^ob no 
coBoxynHocTH noxa3aTeJien (})OTOCHHTe3a h bo^hoto pexcHMa ncnojib30BaH mctoji Mopc})o- 
KHHeTHHeCXOrO CHHTe3a OTHOLIieHHH npOCTpaHCTBeHHbIX H (fiyHXUHOHaJlbHblX flaHHblX 
(pHC. 2). 

H3 pacnpejiejieHHB pacTeHHH coo6mecTBa b nojie otjihhhh no noxa3aTeji5iM P flM , P^ h 
0 OTH bhjiho, hto ohh He pa3AejiaioTC5i Ha xapflHHajibHo pa3Hopo,aHbie rpynnbi (pnc. 2, a). 
TeM He MeHee bhah pacnojiaraioTC5i b cTporo HepapxHnecxoH nocjieaoBaTejibHocTH, 
coBnajiaiomeH c hx (|)HToueHOTHHecxHM CTaTycoM. HanGojibuine h Majio pa3JiHHaiomHecH 
Mexcjiy coGoh 3HaneHHH xoatJicJjHUHeHTa otjihhhh co 3HaxoM «+» (KO^) cBOHCTBeHHbi 
3jlH(|)HxaTopaM coo6iuecTBa Carex rupestris (KO« +w = 0.53) h Kobresia myosuroides 
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Phc. 2. PacnpeaejieHHe pacTeHHH (7— 6) pa3HOTpaBHO-Ko6pe3HeBoro coo6mecTBa no coBOKynHOCTH noica3a- 
Tejiefi (|)OTOCHHTe3a (a) u Bojmoro pexHMa { 6 ). Ilo ocjim a6cuncc — KO«_„ no ocjim opahhbt — KO„^. 

(KO«+» = 0.47). CaMbie Majibie BeAHHHHbi HafiAeHbi y bhaob Oxytropis strobilacea 
(KO«h.* = 0.33) h Helictotrichon mongolicum (KO«+* 0.27), xapaKTepHbix aha coo6mec- 

TBa. IIpoMexcyTOHHoe noAoxceHne 3aHHMaeT Sanguisorba officinalis (KO« + » = 0.40), bha, 
KOTOpbiH TaroTeeT k cTaTycy coAOMHHaHTa. 

KoMnaKTHoe pacnoAoxceHHe b nojie otahhhh moxcct 03HanaTb, hto, Bo-nepBbix, 
KOHxypeHUHH MexcAy hhmh 3a pecypcbi cpeAbi cjia6aa hjih oTcyTCTByeT h, Bo-BTopbix, hto 
4>aKTopbi cpeflbi b 3tot BereTauHOHHbiH nepHOA (1978 r.) b toh hjih hhoh cTeneHH 
rapMOHHpyioT c hopmbmh peaxuHH Ha hhx cJ)OTocHHTe3a y Bcex HccjieuoBaHHbix pacTCHHH. 

Pe3yjibTaTbi chctcmhoid CHHTe3a noATBepAHAH TeopeTHHecKoe oGocHOBaHHe HanpaB- 
JieHHOCTH H3MCHCHHH nOKa3aTCJieH (f)OTOCHHTe3a, GjiarOnpHBTHOH Jinx XCH3He,aeBTeJlbHOCTH 
pacTeHHii. Han6ojiee npncnocoOjieHHbie H3 hhx xapaxTepH3yiOTC5i HaHBbicmen CTeneHb® 
peaJIH3aUHH MaXCHMaAbHOH (|)OTOCHHTeTHHeCXOH CnOCOOHOCTH B OTBeT Ha KOMIUieKC 
(J)aKTOpOB cpextbl, H HaoOopOT. 

CpaBHCHHC BHAOB HO COBOKyilHOCTH CpeAHeAHeBHbIX BeJIHHHH nOKa3aTeJieH BOAHOIX) 
pexcHMa h hx KoacJjcJjHUHeHTOB BapnauHH Taxxce AeMOHCTpnpyeT xapaxTepHoe pacnpeAe- 
jieHHe bhaob b nojie otjihhhh (pnc. 2, 6 ). CaMoe hhxchcc noAoxceHne b stom nojie otjihhhh 
3aH5Ui flOMHHaHT AaHHoro coo6mecTBa Kobresia myosuroides (KoscJxjjHUHeHT otjihhhh co 
3HaxoM «MHHyc» KO«_» = 0.68). 3,aecb xce pacnoJiaraeTca h coaomhhbht Carex ruspestris 
(KO«_» = 0.56). B BepxHen nacTH nojw otjihhhh oxa3aAHCb bham, 3aHHMaiomHe b coo 6- 
mecTBe noAHHHeHHoe noAoxceHne, Taxne xax Oxytropis strobilacea , Helictotrichon 
mongolicum , Dracocephalum altaiense (KO«_» — 0.34, 0.32, 0.20 cootbctctbchho). 
ripoMexcyTOHHoe noAoxceHne, Tax xce xax h no (J)OTOCHHTe3y, 3aH5ui bha Sanguisorlxi 
officinalis (KO«_* = 0.48). 

Mexcay oTHOCHTeJibHoii xoHxypeHTOcnoco6HOCTbio bhaob h hx noAoxceHHeM b nojie 
otjihhhh no coBoxynHOCTH Bcex noxa3aTejien boahoid pexcHMa HMeeTCx onpeACJieHHaa 
CBB3b (IIIepeMeTbeB, ^CaprajicanxaH, 1990). Moxcho OTMeTHTb, hto bham, oOnaAaiomHe 
HanOojibiiieH OTHOCHTeAbHOH xoHxypeHTocnoco6HOCTbio, pacnonaraiOTCJi b hhxchch Hacra 
noAB otahhhh, h Hao6opoT, HaHMCHcc xoHxypeHTOcnoco6Hbie BHAbi pacnoAaraiOTCji B 
BepxHeil nacTH nojiB otahhhh (pnc. 2, 6 ). 3to BnoAHe cooTBeTCTByeT peaAbHOMy noAoxce- 
hhk) bhaob b cj)HToneH03e. Kobresia myosuroides h Carex rupestris xbaxiotcji 6e3ycAOBHO 
AOMHHHpyiomHMH BHA&MH b pa3HOTpaBHo-xo6pe3HeBOM coo6mecTBe. B TO xce BpeMB 
Dracocephalum altaiense , Helictotrichon mongolicum , Oxytropis strobilacea , Sanguisor¬ 
ba officinalis HMeiOT 6oAee hh3Xhh (JiHToueHOTHHecxHH CTaTyc. 

TaXHM o6pa30M, MOXCHO OTMeTHTb, HTO 4)yHXUHOHHpOBaHHe paCTeHHH H HX nOAOXCeHHC 
b coo6mecTBe HaxoAATex b onpeACAeHHon cbx3h. AHanH3 AaHHbix no coBoxynHOCTH 
HHTerpaJibHbix noxa3aTeAen c|)OTOCHHTe3a h BOAOoGMeHa b onpeACAeHHOH CTeneHH OTpa- 
XCaeT (JjHTOUeHOTHHeCXHH CTaTyc BHAOB H CBHAeTCAbCTByeT O TeCHOH COnpAXCeHHOCTH H 
c6aAaHCHpOBaHHOCTH 3THX BaXCHCHUIHX 4>H3HOAOrHHeCXHX npOUeCCOB. OyHXUHOHaAbHbie 
OCo6eHHOCTH paCTHTeAbHbIX OpraHH3MOB He TOAbXO OTpaXCaiOT aAanTHBHbie CBOHCTBa H 
ycTOHHHBocTb bhaob x HenpepbiBHO H3MeHxiomeHCH cpeAe o6HTaHHfl, HO H OnpeACAAIOT 
HX XCH3HeHHbie n03HUHH npH COBMeCTHOM oOHTaHHH B ({)HTOUeH03aX. 
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Pa6oTa nojwepxaHa Pocchhckhm c^ohaom (JjyH^aMeHTajibHbix HCCJieaoBaHHH (rpaHT 

Ns 95-04-11195a). 
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YnaH-EaTop 

EOTaHHHeCKHH HHCTHTyT 
hm. B. Jl. KoMapoBa PAH 
CaHKT-neTep6ypr 


SUMMARY 

Main characteristics of water relations and photosynthesis of the species from highland Kobresia 
myosuroides + Carex rupestris + Sanquisorba officinalis community in East Hangay are presented. 
The variation of transpiration rate water content, water saturation deficit and integral parameters of 
photosynthesis are discussed with reference to biological morphological patterns and position of 
plants in phytocoenosis. 
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© K. M. XaftjioB, E. B. IlloiuHHa, A. M. Cmojicb 

CPABHEHHE COECTBEHHO0 HHTEHCHBHOCTH BOflOOEMEHA 
B TKAHHX H OPrAHAX HH3IUHX BOflHbIX H BblCUIHX 
HA3EMHMX PACTEHH0 

K. M. KHAILOV, E. V. SHOSHINA, D. M. SMOLEV. THE COMPARISON OF INTERNAL INTENSITY OF 
WATER EXCHANGE IN THE TISSUES AND ORGANS OF LOWER AQUATIC AND HIGHER TERRESTRIAL PLANTS 

Ha ocHOBe cahhoh MeTOflOJiorHH y MopcKHx BojiopocjieH h y Ha3eMHbix TpaBH hh CTbix h npeBecHbix pacTeHH* 
npOBe^eHo 3MnHpHnecKoe cpaBHeHHe coOctbchhoh hhtchchbhocth BO^ooSMeHa (CHB), npHcymen otkjhohch- 
HblM OT JIHCTOBOH TpaHCIlHpailHH H KOpHeBOrO flaBJieHHfl CTe6jieBbIM BbICCHKaM H OTflCHeHHblM OT MaTepMHCKOro 
pacTeHHH 3pejibiM ruiojiaM h KopHeiuioaaM. nc>Ka3aHO, hto y Bcex nepenHCJieHHbix o6t>cktob o6i»eMHa5i CHB 
HBJiaeTCJi (J)yHKUHeH craiiHOHapHoro o6i>eMa boam, ho 6o;iee cymecTBeHHbiM o6pa30M CBjnaHa c bcjihhhhoh 
yaejibHOH noBepxHocTH tkbhh hjih opraHa pacTeHHH. PaccHHTaHbi h cpaBHHBaiOTCH HHCJieHHbie 3HancHHi 
K03(|xJ)HUHeHT0B ypaBHCHHH, OnHCbIBaiOlUHX Ha3BaHHbie 3aBHCHMOCTH y pa3HbIX BHAOB H TKaHeH BOAHbIX H 
Ha3eMHbix pacTeHHH (y nocjieAHHX — b pa3Hoe BpeMfl rona). 3HaHHTejibHoro hx pa3JiHHHH no BejiHHHHaM CHB 
(b cpaBHHMbix ycjroBHJix) He o6Hapy)KeHO. PauiHHne CTe6jieBbix crpyKTyp BOAopocjieft h Ha3eMHbix pacTeHHH 
npoHBJweTCH b HeoflHHaKOBOM flOJieBOM ynacTHH b Bo;ioo6MeHe 6okoboh TpaHcnKpanwn h npoaojibHoro nepeHOCt 
boam b crre6jie. CTeSneBaa CHB h HHTeHCHBHocTb BOAOo6MeHa cTeOAH b cocTaBe pacTeHHH c (f>yHKUHOHHpyioiuHM 
jiHCTOBbiM annapaTOM Moryr pa3AHHaTbca ot 2 ao 500 pa3 b 3aBHCHM0CTH ot noAoaceHHH tkahh b pacTeHHH m 
OT BHeilJHHX (J)aKTOpOB. 


BOAOo6MeH y Bcex OpraHH 3 MOB BBAfleTCH OAHHaXOBO BaXCHOH 6 a 30 B 0 H XCH 3 HCHHOH 
(J)yHKUHeH, c kotopoh CBB 3 aHbi Bee Apyrne $opMbi o6MeHa BemecTB. OAHaxo AaBHo h 
noApo6Ho H 3 yHaeMbiH y BbicuiHx Ha 3 eMHbix pacTeHHH, oh ocTaeTca npaxTnnecxH HeH3y- 

HeHHblM y HH3UJHX BOAHblX - BOAOpOCAeH. MeXCAy TeM Bee BOAOpOCAH, o6HTaK)mHe B 

npHAHBHO-OTAHBHoif 30 He, ABaxcAbi b cyTKH 0 Ka 3 biBai 0 TC 5 i b B 03 AyuiH 0 H cpeAe, ncnapaioT 
BOAy c noBepxHocTH kjictok h t 3 aaomob, a c npHJiHBOM BHOBb ee nonnomaioT Bceii 
noBepxHOCTbio. HecoMHeHHO BOAOo6MeH y BOAopocAen npowcxoAHT h b norpyxceHHOM 
COCTOBHHH, HO HHCAeHHbIX erO OUCHOX HeT. XOTfl AHHaMHKa nOTepH BOAbI MOpCKHMH 
MHoroKJieTOHHbiMH boaopocabmh npw ocymeHHH HeoAHOKpaTHO o6cyxcAaAacb (Brown, 
1987 ; Thomas et al., 1987 ), eAHHOo 6 pa 3 HO noAyneHHbix h xoppexTHO cpaBHHMbix AaHHbix 

no HHTCHCHBHOCTH nOTepH BOAbI C eAHHHUbl XCHBOH nOBepXHOCTH CAOeBHLU pa3HbIX BHAOB, 
ah6o Ha eAHHHuy hx Maccbi hah o6i>eMa TeAa b AHTepaType hct. TeM 6oAee HeT 
o6T>eKTHBHOrO HHCAeHHOrO CpaBHeHHH HHTCHCHBHOCTH BOAOnOTepb H BOAOo6MCHa (nOTepb 
BOAbi, OTHeceHHbix k ee CTauHOHapHOMy o6i>eMy b TxaHflx h opraHax) y Ha3eMHbix h 
BOAHbIX pacTeHHH. 

3 aAana stoh pa6oTbi — npoBecTH cpaBHeHHe co6ctbchhoh (npncymeH camhm tkahbm 
B OTCyTCTBHe AHCTOBOH TpaHCnHpaUHH H XOpHCBOPO AaBACHHfl) HHTCHCHBHOCTH BOAO06- 
MeHa b TKaHHx h opraHax pa 3 Hbix rpynn pacTeHHH (c noHHMaHHeM HexoTopoil ycAOBHocTH, 
conyTCTByiomeH noHHTHio «co6cTBeHHaa»). 

MeTOAOAOrHH, O&beKTbl, MeTOAbI 

no (|)H 3 HHeCKHM H reOMCTpHHeCKHM COo 6 paXCeHH 5 IM, OCHOBHbIMH OTHOCHLUHMHCA K 
BOAOo6MeHy napaMeTpaMH Aio6bix pacTeHHH h OTAeAbHbix TxaHen moxcho CHHTaTb hx 
reoMeTpHHecKHH o6i»eM V n paccHHTbiBaeMbiH Ha ochobc Mopc})OMeTpHH, o6iuhh o6T>eM 
boam b o6T>eKTe V, y6buib boam V 3a BpeMa t (b cTaunoHapHOM coctoxhhh, xoTopoe 
npeAnoAaraeTca, npHTOK boam paBeH ee orroxy), bhciiihiok) noBepxHocTb o6T>exTa 5 , nepe3 
xoTopyio, xax npaBHAo, npoxoAHT ochobhoh hotox o6MeHHBaiomeHCB boam. TorAa AJia 
AK)6 oH CHCTeMbI OpraHH 3 MeHHOID HAH 3 XOAOrHHeCXOrO ypOBHH HHTeHCHBHOCTb BOAO06- 
MeHa p v b pacneTe Ha eAHHHuy CTaunoHapHoro o6i>eMa boam paBHa 

li>=V*/Vt. ( 1 ) 

B pacneTe Ha eAHHHuy cyxon Maccbi W 
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h Ha eflHHHuy noBepxHocTH 


I i w =V > /Wt, 


(2) 


H, = \t/St. (3) 

npH pa 60 Te C OTAeJIbHbIMH TXaHeBbIMH BbICeHKaMH 3a BeJIHHHHy S MOXHO npHHHTb 
KaK o6myio noBepxHocTb BbicenxH, Tax h ee nacTb, hto nopoxjiaeT pau MeTouHHecxnx 
BonpocoB. Y jtio6oh cTeOjieBOH BbicenxH ecTb ecTecTBeHHaa OoxoBaa noBepxHocTb h 2 
paHeBbie. XoTa TopuoBaa noBepxHocTb BbicenxH — sto paHeBbin apTecJjaxT, nepe3 
TopuoBoe ceneHHe CTeOna npoxoAHT ecTecTBeHHbin TpaHcnnpauHOHHbiH tok boam, koto- 
pblH XCeJiaTeJlbHO OUeHHTb. COOTBCTCTBCHHO MOXHO paCCHHTaTb H epaBHHTb [i s Gokoboh 
noBepxHocTH h fij TopuoBOH. XCejiaTejibHO Taxxe epaBHHTb noTeHUHajibHbie (b Bbicenxax) 
3HaneHHH p v h p 5 c cooTBeTCTByiomHMH oueHKaMH Tex xe TxaHen b cocTaBe uejioro 
pacTeHHH, Kor^a b BOAOAHHaMHxe ynacTByeT jiHCTOBaa TpaHcnnpauna. 

BbipaxeHHB (1)-(3) HMeiOT OAHHaXOBblH (J)H3HHeCKHH CMbICJT no OTHOUieHHIO K 

JIK)6bIM OpraHH3MaM - paCTeHHHM H XHBOTHbIM, HX OpraHaM H TKaHflM, HTO, Boo6me 

roBopa, oTKpbiBaeT HHTepecHyio B03M0XH0CTb iHHpoKoro o6me(})H3HOJiorHHecKoro cpaB- 
HeHHH. O^HaKo b jiHTepaType no bwciumm Ha3eMHbiM pacTeHHaM name moxho BCTpeTHTb 
oueHKH Bo,aoo 6 MeHa no AaHHbiM 06 ncnapeHHH c noBepxHocTH uejioro pacTeHHa hjih 
OT^ejibHbix ero nacTen, npnneM name b TepMHHax \x s hjih \i w h pexe p v . B (})H3HOJiorHH h 
3XOJIOTHH XHBOTHbIX name ny 6 jlHKyiOTCB 3HaneHHB \X V (fpOA3HHCXHH, rpOJX3HHCKHH, 
1964). Ohh xe Hcnojib3yiOTca h AJia ouchkh BHyTpeHHero xpyroBopoTa xhakoctch b Tejie 
XHBOTHbix h nejiOBexa, oco 6 eHHO no AaHHbiM o KpoBoo 6 pameHHH (Bor^aHOB, PoMaHOB- 
exaa, 1981). 

ripHMeHHTejibHo x jiio6oMy pacTeHHio hjih ero nacTH 3HaneHHe oG^cmhoh hhtchchb- 
hocth Bo,aoo6MeHa yaoOHo 3anncaTb b bhac 

p, = V^/(W cblp - W cyx )t, 

rae ^— noTepa boa hi 3 a BpeMa f, W cwp h VV cyx — cbipaa h cyxaa Macca opraHH3Ma hjih 
ero nacTH. 

Flocxojibxy uejibio pa6oTbi 6biJio ocHOBaHHoe Ha cahhoh MeTOAHxe cpaBHeHHe co6ct- 

BeHHOH HHTeHCHBHOCTH BOAOOOMCHa TXaHefi pa3HbIX paCTHTeJIbHbIX oO'beXTOB, B HCXOflHblH 
3xcnepHMeHTajibHbiH MaTepnan bxjiiohhjih cjioeBHma Mopcxnx MHoroxjieTOHHbix BOAopo- 
CJieH, BeTBH, CTe6jIH, JIHCTbB H nJIOAbl BblCLUHX Ha3eMHbIX pacTeHHH. 

CjioeBHma Mopcxnx Maxpo(})HTOB, HMeiomne Mop^ojiorHHecxn BbipaxeHHbie CTe6- 
JiH, — Cystoseira crinita Agardt. H3 HepHoro MOpa h Alaria eculenta S. et G. H3 
BapeHueBa Mopa — oT6npajiH c rjiy6nHbi b Hecxojibxo MeTpoB b nepnoA c hiohh no aBrycT. 
Mojiojjbie no6ern BbicuiHx Ha3eMHbix pacTeHHH — aceHa Fraxinus americana L., opexa 
rpeuxoro Juglans regia L., BHHorpafla ahxoid Vitis sylvestris Gmel., BHHorpaaa xyjibTyp- 
Horo V. vinifera L., napHOJiHCTHHxa oGbiXHOBeHHoro Zygophyllum fabago L., ubctohoc- 
Hbie CTe6jiH Hpnca caAOBoro Iris pallida L., cojiomhhm panrpaca Lolium perenne L. h 
OBCiora Avena fatua L. H3ynanH b ycjiOBHax KpbiMa, b ochobhom b nepnoA HHTeHCHBHoro 
BeceHHero pocTa (anpejib, Man). HexoTopbie bham oTOnpajin c anpejia no oxTaOpb, HMea 
B BHJjy Ce30HH0e H3MeHeHHe BHeilJHHX yCJIOBHH H (J}H3HOJ!OrHHeCXHX npoueccoB. 

B oTflejibHyio Bbi6opxy bxjiiohhjih iuioam h xopHeiuiOAbi: xjiy6HH xapTocjsejia; jiyxo- 
BHUbi jiyxa; amhh, ap6y3bi, b6jioxh, noMH^opbi, aro^bi BHHorpajja xyjibTypHoro, iuio^bi 
uinnoBHHxa Rosa canina L. h rpeuxoro opexa (no 5—15 3X3. xaxaoro BHua). FIo6erH h 
njioubi rpeuxoro opexa OT6HpajiH b xoHue hiojib h b oxTa6pe, oboiuh h (})pyxTbi — npn 
nojiHOH 3pejiocTH (xoHeu aBrycTa). HHUHBHuyajibHaa Macca njiouoB — ot 0.5 r (mnnoB- 
hhx) jxo 1.5 xr (ap6y3) cbipon Maccbi. 

H 3 Mojioubix CTeOjien Ha3eMHbix pacTeHHH 10—90 cm aji. ueJiaJiH BbicenxH npHMepHo 
2— 3 cm jui. (oObiHHO H3 xaxuoH MyTOBXH, hjih Hepe3 MyTOBxy, nocjieuoBaTeJibHo ot 
B epxyinxH x ocHOBaHHio). 

Y HexoTopbix bhaob Ha3eMHbix pacTeHHH AeJianH Taxxe xpyrjibie (1.8 cm b unaM.) 
BbicenxH H3 jiHCTbeB Ha Tex xe no6erax, H3 xoTopwx 6pajin CTe6jieBbie o6pa3Ubi, hto 
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no3BOJiaeT cpaBHHBaTb HHTeHCHBHoeTb hx noTeHUHajibHoro BonooGMeHa b onHOM pany. Y 
ajiapHH TaKHe ace BbiceHKH Gmjih cneJiaHbi b pa3Hbix MecTax njiacTHHbi. 

BbiceHKH 3KcnoHHpoBariH Ha JiaGopaTopHOM, He ocBemaeMOM cojihucm CTOJie npH 
TeMnepaType 18 — 22 °C (jiHCTOBbie BbiceHKH pacnojiarajiH «cbctoboh» CTopoHon BBepx), 
npejiBapHTejibHO B3BecHB hx c TOHHOCTbio no 0.0001 r. CymecTBeHHo, htoGm noTepa Bonw 3a 
BpeMfl t He npeBbiiuana 15—25 % ot ee HananbHoro conepacaHHa (no pe3yjibTaTy cneunanb- 
Horo MeTonHHecKoro 3KcnepHMeHTa). BoJibuiHHCTBO o6pa3uoB 3a 20 — 60 mhh Tepajin nacr* 
conepacamenca b hhx Bonbi (a tohkhc creGneBbie h JiHCTOBbie BbiceHKH H3 Bonopocjien — 3a 

2 - 3 MHH) (BpeMJI H3MepaJIOCb C TOHHOCTbK) no 1 MHH). no OKOHHaHHH 3KCn03HUHH 

B3BeuiHBaHHe noBTopajiH (jyifl pacneTa V). 3aTeM Bee BbiceHKH BbicyuiHBajiH no nocToaHHoro 
Beca (ana pacneTa ncxonHoro CTauHOHapHoro o&beMa Bonw V). TaKHM o6pa30M, HaGop 
MOpcj)OMeTpHHeCKHX H npyTHX CBH3aHHbIX C HOTeHUHaJlbHblM BonooGMeHOM napaMeTpOB 
HMencH HHnHBHnyanbHO JW Kaacnoro creGneBoro hjih jihctobopo o6pa3ua, hto no3Bojiajio 
HaneacHo paccHHTbiBaTb jxnsi pa3MepHbix panoB BbiceneK cooTHomeHHa hx napaMeTpoB, 
K03(|x|)HLIHeHTbI COOTBCTCTByiOmHX ypaBHeHHH H CTaTHCTHKH K HHM. 

OnHa H3 MeTonHnecKHx 3anan cocToajia b tom, htoGm h 3 oGmen oG'beMHon hhtchchb- 
HOCTH BOnOoGMeHa BbIHJieHHTb OTneJlbHO oGMeH Hepe3 GOKOBbie nOBepXHOCTH H OTneJIb- 
ho — nepe3 TopuoBbie. C stoh uejibio H3 Kaacnoro CTeGjia Ha3eMHoro pacTeHHa hjih 
cnoeBHma OTGnpajiH 2 rpynnbi BbiceneK. B 1-h rpynne GoKOByio noBepxHocTb njioTHO 
oGMaTbiBajiH KJieHKOH BonoHenpoHHuaeMOH jichtoh, htoGm npenoTBpaTHTb ncnapeHHe 
nepe3 Hee. nepBaa rpynna naBajia 3HaneHHa BTopaa rpynna no3BOJiajia BbIHJieHHTb 

(cm. najiee) BejiHHHHy BononoTepb nepe3 2 TopuoBbie nOBepXHOCTH npn 3aKpbiToii 
GOKOBOH. fljia CpaBHeHHH HH3UIHX BOnHbIX H BblCLUHX Ha3eMHbIX paCTeHHH TaKOH 3KCne- 
pHMeHT Gbui npoBeneH Ha cTeGneBbix cTpyKTypax uhcto3hpm h noGerax nHKoro BHHorpana. 

HtoGm cocTaBHTb npenBapHTejibHoe npencTaBJieHHe o tom, HacKonbKo coGcTBeHHaa 
HHTeHCHBHoeTb BononoTepb (CHB) y CTeGjieBbix BbiceneK Ha3eMHbix pacTeHHH, onpene- 
jiaeMaa npn oTcyTCTBHH jiHCTbeB, MoaceT GbiTb HHace CHB, npncymen tkbhhm b cocTaBe 
uejioro pacTeHHH hjih bctbh (npn ncnapeHHH c JiHCTbeB b Tex ace JiaGopaTopHbix ycjioBHax), 
Gbui npoBeneH oTnejibHbin 3KcnepHMeHT. BeTKy napHOJiHCTHHKa, cpe3aHHyio b6jih 3H 
KopHa, HMeiomyio 6 nopanKOB BeTBJieHHa h Gojiee 100 JiHCTbeB, cpe3ann tohho nonepeK 
CTeGjia Tax, htoGm Meacny cpe30M h GjiHacanmeH (cBepxy) MyroBKon ocTaBanca TopnamHH 
ynacTOK CTeGjia Gojiee 3 cm nn. BeTKy B3BeuiHBajiH, noMemajin b jiaGopaTopHH h 3a BpeMa 
t oHa Tepajia nacTb Bonw. noTepio Bonw paccnHTbiBajiH Ha enHHHuy nOBepXHOCTH 
TopuoBoro cpe3a. 3Ta BeJiHHHHa xapaKTepH30Bajia BononponycKHyio cnocoGHocTb tkbhh, 
npncymyio en b JiaGopaTopHbix ycjioBHax npn HajiHHHH jihctoboh TpaHcnnpauHH (p JTOpu . 
BeTKH). nocjie 3Toro c Topnamero ynacTKa CTeGjia nejiajin BbicenKy 2 — 3 cm an. h 
SKcnoHHpoBajiH ee b Tex ace ycjioBHax. noTepa Bonw bmcchkoh OTpaacaeT ee coGcTBeHHyio 
BononponycKHyio cnocoGHocTb 6e30TH0CHTejibH0 k jihctoboh TpaHcnnpauHH (p JTOpu . Bbi¬ 
ceHKH). OnepauHio cpaBHeHHa npoBejin Ha Meacaoy3Jinax Kaacnoro H3 6 nopanKOB BeTB¬ 
JieHHa, onpenejiaa pa3JiHnne nsyx 3HaneHHH topuoboh njioTHOCTH noTOKa Bonw no BceMy 
npotJjHjiio BeTKH, ot HHacHero no BepxHero Meacnoy3Jina. 

Hejib3a He 3aMeTHTb, hto npn b3bthh BbiceneK H3 pacTeHHH nccjienoBaTejib BbiGnpaeT 
nJiHHy cTeGjieBOH BbiceHKH h nnaMeTp jihctoboh npoH3BOJibHO, co3naBaa b kbkoh-to Mepe 
HCKyccTBeHHbie o6i>eKTbi. TeoMeTpHnecKHe nponopunn BbiceneK Moiyr GbiTb hhmmh, neM 
y uejiocTHbix CTpyKTypHbix sjicmchtob pacTeHHa (HanpHMep, nnaMeTp CTeGjia Ha KaacnoM 
ynacTKe OTnacTH KoppejinpyeT c juihhoh Meacnoy3Jina; sth napaMeTpbi B3aHMocBa3aHbi). 
noHaTHo, hto ot nnnHbi CTeGjieBbix BbiceneK (npn paBeHCTBe nnaMeTpa) 3BBHCHT 3HaneHHe 
p v . B CBa3H C 3THM HeoGxonHMO BbiaCHHTb, B K3KOH Mepe npOH3BOJIbHbIH BblGop nJIHHbl 
BbiceneK BJinaeT Ha pacneTHyio HHTeHCHBHoeTb BonooGMeHa. 3tot Bonpoc 6yneT o6cyac- 
naTbca c yneTOM nojiyneHHbix naHHbix. 
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Pe 3 yjibTaTbi h o 6 cyxAeHHe 

MHTeHCHBHocTb BOAoo6MeHa b pacneTe Ha eAHHHuy CTauHOHapHoro o6beMa boah h 
H a ej^HHHLiy cyxon Maccw MoxceT 6biTb paccMOTpeHa KaK cj)yHKUH5i Toro h Apyroro. B 
J!OrapH(})MHHeCKOH <f)OpMe 3TO 


lgjiv = lg<3, + b,lgV, 

(4) 

lgH v = lg a 2 + b 2 \gW, 

(5) 

lg(i„. = lga 3 + b 3 \gV, 

(6) 

lg(i„. = lga 4 + b 4 \gW. 

(7) 


Ha phc. 1 noKa3aHa 3aBHCHMocTb, oTBenaiomaa ypaBHeHHio (4) aab Been coBoxynHOC- 
th nojiyneHHbix hbmh AaHHbix (459 o6pa3uoB CTe6jieBbix h ahctobbix BbiceneK boahmx h 
H a3eMHbix pacTeHHH, njiOAOB h xopHenAOAOB). MHCJieHHbie 3HaneHH5i xo3(|)(})HUHeHTOB a 
h b aha (4) h ana cpaBHeHHH (5) — (7) npHBeaeHbi b Ta6jiHue. 

Kaxoe H3 (4)—(7) BbipaxceHHH Jiynuie Hcnojib30BaTb, 3aBHCHT ot ueJiH HccneaoBaTejifl 
h CTeneHH CKoppejiHpoBaHHocTH napaMeTpoB. B ahmhoaofhh h oKeaHOJiorH h aaa onnca- 
hhh BOAOo6MeHa 03ep h Mopeii Hcnojib3yiOT (4). B (j3H3HOJiorwH xcHBOTHbix npH6eraiOT k 
(4) h (5). B SKOJiorHH (5) h (7) npHMeHfliOT jxnn onncaHHA hhtchchbhocth cj^HJibTpauHH 

BOAbI pa3HbIMH BHAaMH 6eCn03B0H0HHbIX. B (})H3HOAOrHH paCTCHHH B03MOXCHO HCn0Ab30- 
BaHHe Bcex sthx cooTHomeHHH. riocKOJibKy npeHMymecTBa Toro hah HHoro ypaBHeHHA 
BbiHBJiaiOTCH nyreM cpaBHeHHH no othoiuchhio k Kaicon-To o6men Bbi6opice, Mbi paccnn- 
TaJlH HHCAeHHbie 3HaHCHH5I HX K03(})4)HUHeHT0B no OTHOLUeHHK) K CBOAHOH Bbl6opKe H3 
414 o6pa3uoB. 

B HameM cAynae BbipaxceHHe (4) HecxoAbKo 6oAee npeAnoHTHTeAbHo, xota, cyan no 
Ta6AHue, ero CTaTHCTHHecxoe npeHMymecTBO nepeA (5) h (7) hcbcahko. OAHaxo, 
HcnoAb3ya cootholuchha |i v (V) h |i v (W) npn pa6oTe c BbicenxaMH, HCCAeaoBaTeAb 
HeH36excHO yBeAHHHBaeT AHcnepcmo onpeAeAHeMoro napaMeTpa tcm, hto b toh hah hhoh 
Mepe npoH3BOAbHo 3aAaeT AAHHy ctc6acboh (hah AnaMeTp ahctoboh) bmcchkh. Hto6w 
yMeHbLUHTb BAHHHHe STOTO HeAOCTaTKa, MOXCHO o6paTHTbCA K CBA3H |l v C BCAHHHHOH 
yAeAbHoii noBepxHocTH o6T>eKTa, S/V r . 



of •Z A3 

Phc. 1. CooTHomeHHe o6t>cmhoh hhtchchbhocth bohooSmchh h CTauHOHapHoro oSieMa Boaw b oSieKTe b 
pa3MepHOM pajiy, BKjnonaiomeM bmccmkh H3 cnoeBHm mopckhx MHoroKjieTOHHbix BOflopoc/ieii (7), CTeSjie- 
Bbie H JIHCTOBbie BbICeHKH H3 BblCUJHX Ha3CMHbIX paCTCHHH (2), & TaKXC IUIOflbl H KOpHenJIOAbl BblCLLIHX Ha 

3eMHblX paCTCHHH (3). 

no och a6cuwcc — o6beM, V, cm 3 : no och opaHHaT — HHTencHBHocTb Boaoo6MeHa, h~ 1 . 
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0 7 a 2 OJ 

PhC. 2. CoOTHOlIieHHe 06 *beMH 0 H HHTeHCHBHOCTH> BOflOoSMCHa H y^eJIbHOH IlOBepXHOCTH B BbICeHKaX H3 CJlOe- 
bhlh uHCT03Hpbi (2), anapHH (1) h b cTeOjieBbix BbiceHKax H3 MOJiOflbix noGeroB BHHorpajua (3). 
no och aCcuHcc — yaejibHas noBepxHOCTb ¥v„ cm' 1 ; no och ophhhst — o&beMHaa HHTeHCHBHocTb Boaoo6MeHa p v , h -1 . 

Ha pHC. 2 CBB3b o6T»eMHOH HHTeHCHBHOCTH BOaOo6MeHa H y^ejlbHOH nOBepXHOCTH 
o6i>eKTa noKa3aHa ana creGaeBbix h jiHCTOBbix BbiceneK 3 bhaob mopckhx Boaopocaeii h 
MOJioawx CTeOaen ahkofo BHHorpaaa. 2 BHaa uhcto3hp H3 HepHoro Mopa Maao pa3aHna- 
lOTca Mexcay co6oh no CBa3H p v c S/V r (HHcaeHHbie 3HaneHHa K034x})HUHeHT0B b b 
cooTBeTCTByiomHx ypaBHeHHax 6jih3kh Mexcay co6oh (cm. TaOaHuy)). Maao pa3aHHaiOTca 
Mexcay co6oh h caoeBHma UHCT03Hpbi OopoaaTofi, B3aTbie H3 aKoaornnecKH pa3Hbix 
MecTOo6HTaHHH. HecKoabKO HHxce aexcaT 3HaneHHa p v aaapnn H3 EapeHueBa Mopa, 
bo3moxcho, no npHHHHe 6oaee hh3koh (Ha 10—12 °C), neM b HepHOM Mope, TeMnepaTypbi 
Boabi. 3aMeTHM, hto b rpynny TxaHeBbix o6pa3uoB H3 aaapHH BicaiOHeHbi icaic CTeOaeBbie 
(b hhxchch h BepxHew nacTH cTBoaa), Tax h aHCTOBbie BbiceHKH (c raaaKOH, tohkoh 
naacTHHbi). 

Ha phc. 3 npHBeaeHo aHaaorHHHoe cooTHomeHHe ana 3peabix naoaoB h xopHenaoaoB 
(ap6y3, abiHH, aOaoKH, aroabi BHHorpaaa, noMHaopw, ayxoBHUbi ayxa, xayOHH KapTo4)eaa). 
He3peabie, coOpaHHbie b Hanaae hx c})opMHpoBaHHa (nioHb) naoaw rpeuicoro opexa 



Phc. 3. CooTHomeHHe o6i»eMHOH hhichcmbhocth Boaoo6MeHa h yaejibHoii noBepxHocTH b iuioaax h xopHe- 

njioaax bbiciuhx Ha3eMHbix pacTeHHH. 

1 — ap6y3 h nbiHH; 2 — KJiy6HH KapTO$eJifl, JiyxoBHuu jiyKa; 3 — aGjiokh; 4 — ruionu rpeuicoro opexa; 5 — imoau uih- 
noBHHKa; 6 — noMHjiopbi; 7 — jihctmi opexa h BHHorpaaa. OcTanbHbie o6o3HaneHHa Te xe, hto h Ha pHc. 2. 
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HHCJieHHbie 3HaHeHHH K03(J)<i)HUHeHT0B ypaBHCHHH HHTCHCHBHOCTH BOflOo6MeHa, CpeOTeKBaApa- 


THHeCKHe OTKJIOHeHHfl (8) H KBaflpaTHHeCKHe K03<J)<j 

[)HUHeHTbI KOppeJIHUHH (J?) 

06*bCKTU 

CBH3b 

napaMd- 

pOB 

HoMep 
ypaBHe¬ 
HHH B 

TeKCTe 

06t>cm 

Bbl6op- 

KH 

K03(})4)HUHeHTbI H HX 
cpeaHeKBaapaTHHecKHe 

OTKJIOHeHHH 

tf 2 

lgfl±8 

b±S 

Bch coBOKynHocxb o6pa3uoB 

MV) 

4 

454 

—1.804±0.406 

—0.833±0.016 

0.85 

(BbICeHKH, nJlOjQCW, 

Hvw 

5 

454 

-2.359lO.455 , 

—0.889±0.020 

0.80 

KOpHeiUIOabl) 


6 

454 

-1.16510.497 

—0.718±0.020 

0.73 




7 

454 

-1.69610.431 

-0.81810.019 

0.80 

BbICeHKH H3 

UHCT03Hpa 

MS/V) 

8 

26 

-1.82710.073 

1.09010.038 

0.97 

HH3UIHX 

Oopoaaxafl 







BOaHUX 

UHCT03Hpa 

^S/V) 

8 

18 

-2.00010.038 

1.30010.034 

0.99 

pacxeHHH 

KOCMaxaa (1) 








UHCT03Hpa 

^S/V) 

8 

19 

-1.89010.177 

1.26010.145 

0.81 


KocMaxaa (2) 








a^apHH 

itfS/V 

8 

67 

-2.53910.120 

1.38010.028 

0.97 

BbICeHKH H3 

oBcior 

vAS/V) 

8 

19 

-2.51710.097 

1.07010.107 

0.88 

BbICIUHX 

panrpac 

^S/V) 

8 

13 

-2.59210.102 

1.40710.179 

0.85 

Ha3eMHx 

BHHorpaa m- 

^s/V) 

8 

16 

-2.27910.101 

0.98610.010 

0.87 

pacxeHHH 

KHtf 








opex rpeuKHH 

V.J.S/V) 

8 

31 

-1.91310.092 

0.638±0.073 

0.72 


HCeHb 

^S/V) 

8 

15 

-2.51710.097 

1.07510.107 

0.88 

FljIO^bl H KOpHeriJIOflbl 


8 

62 

-3.49510.201 

1.617±0.069 

0.90 


jioxeaTca HecKOJibKO Bbime o6meH perpeccHH, hto xapaKTepHO h jui* MOJioflbix (co6paHHbix 
b HioHe) Kjiy6Hen xapTO^ejia (Ha pwc. 3 He noKa3aHbi). MHTepecHO OTMeTHTb, hto b 
perpeccHio win 3pejibix njioaoB h KopHeruiojiOB xopouio yicjiaabiBaiOTca TaKxce bhcchkh 
H3 jiHCTbeB, co6paHHbix OOTOBpeMeHHO c njioaaMH (jiHCTbB rpeuKoro opexa h BHHorpaaa). 

Cbb3b | a v c S/V„ noKa3aHHaa Ha pnc. 2 h 3, onncbiBaeTca cooTHomeHHeM 

lgp v = 1 ga - b\g(S/V r ). (8) 

OGpaTHM BHHMaHHe Ha to, hto S/V r b (8) paccHHTbiBaeTca win CTeGjieBbix BbiceneK 
H3 cooTHomeHHB jyia uHJiHHflpa paanycoM R: S/V r = 2/R i a win nnoaoB Kpyrjion 4>opMbi 
S/V r = 3/R . BbipaxceHHe (8) CHHxcaeT ancnepcHio BCJieflCTBHe npoH3BOJibHoro pa3Mepa 
BbiceneK. HeBbICOKHH K03(jx}DHUHeHT KOppeJWUHH MeXCfly \i v H iUIHHOH BbICeHKH nOKa3bI- 
BaeT, hto BKjiaa stopo nocjieflHero cjjaKTopa b ^HcnepcHio hcbcjihk. 

BaxcHaa pojib reoMeTpHnecxoro napaMeTpa S/V n b 3HaHHTenbHOH Mepe onpeaejiaio- 
mero coGcTBeHHyio HHTeHCHBHOCTb 4>OTOCHHTe3a h pocTa, paHee 6buia onwcaHa y BbicuiHx 
Ha3eMHbix (PacyjiOB, AcpopoB, 1982) h y hh3iuhx bootbix (XaiuiOB h ap., 1991; 1992) 
pacTeHHH. 3flecb to xce caMoe noflTBepxmaeTca no othoiuchhio k BoaoodMeHy. CymecT- 
BeHHO, HTO HHCJieHHbie 3HaHCHHX K03(^(|)HUHeHTa b B (8) OKa3aJIHCb 6JIH3KH K 3HaneHHXM 
K03(JxJ)HUHeHT0B aHajiorHHHoro ypaBHeHHx, onHCbiBaiomero CBX3b S/V r h hhtchchbhocth 
(J)OTOCHHTe3a. fleHCTBHTejibHO, cpe^Hee 3HaneHHe K03(jx|)HUHeHTa b b (8) win CTe6jieBbix 
H JIHCTOBbIX TKaHeH 5 BHflOB BbICIUHX Ha3CMHbIX paCTCHHH paBHO 1.03 (CM. TaOjIHUy), 
OojibiuoH rpynnbi bhaob MopcKHx MHoroKjieTOHHbix BOflopocjien b ypaBHeHHH juih cJjoto- 
CHHTe3a, aHajiorHHHOM (8), b - 1.02 (XaiuiOB h ap., 1991 : 349); b b ypaBHeHHH win CB5I3H 
S/V H HHTeHCHBHOCTH pOCTa b = 1.04 (XaHJIOB H flp., 1993). HhBIMH CJIOBaMH, HHTeHCHB¬ 
HOCTb 450TOCHHTe3a h pocTa b pacneTe Ha eaHHHuy o&beMa hjih Maccbi pacTeHHa h 
O&beMHafl HHTeHCHBHOCTb BO^OOOMeHa XOpOIIJO KOppeJIHpyiOT. 
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Phc. 4. CooTHomeHHe oGicmhoh hhtchchbhocth BO/ioo6MeHa h yaeiibHOH nOBep xhocth b cTe6jieBbix Bbicev- 
Kax Ha3eMHbIX paCTeHHH B pa3HOM (£)yHKUHOHBJlbHOM COCTOHHHH. 

a — Hpwc (7 — 15 anpejia; b nepHOA 4>opMHpoBaHHji OyroHOB; 2 — 11 Mas, nepen HananoM iibgtghhsi; 3 — 2 hiohji, do 
OKCHH aHHH iibctchhji); 6 — rpeuKHH opex (7 — 30 Maa, b nepwoA HHTeHCHBHoro pocTa no6eroB; 2 — 23 0KTx6px, no »- 
BepuieHHH pocTa). OcTanbHue o6o3HaneHHa Te xe, mto h Ha puc. 2. 

IlpHBOflHMbie b cnpaBOHHOH h yneGHOH jiHTepaType TpaHcnHpauHOHHbie ko3(|)4)huh- 
eHTbl OTpaxaiOT CB5I3b HHTeHCHBHOCTH BOflOOGMCHa H CHHTe3a OpraHKHeCKOTO BemeCTM 
c flpyroH CTopoHbi h b 6ojiee ocpejuieHHOH cjjopMe. TaGjiHHHbie 3HaneHHB stoto ko3(|)(|)h- 
UHeHTa 4>HKCHpoBaHbi jym Kaxcaoro BHjja, Toma KaK 3aBncHMOCTb CHB ot xapaKTepHbix 
AJiii Kaxcaoro BHjja reoMeTpHHecKHx cjjopM no3Bo;i5ieT npeanojiaraTb 3aBHCHMOCTb ot hhx 
Taxxce H TpaHCnHpaUHOHHbIX K03(jx|)HUHeHT0B. K TOMy xce 3TH K03(J)(J)HUHeHTbI cooGma- 
lOTCfl JiHiub juisi Ha3eMHbix pacTCHHH, Toma Kax onpeaejieHHoe cooTHomeHHe Mexcay 
CHHTe3HpyeMbiM opraHHHecKHM BemecTBOM h npoxojwmHM nepe3 pacTeHHe kojihhcctboii 
BO^bi, BepoBTHO, cymecTByeT h y pacTeHHH, He conpHKacaiomHxcfl c B03jiyxoM. 

Co6cTBeHHaa HHTeHCHBHOCTb BOflOOGMeHa TKaHeil 3aBHCHT TaKXCe OT BHeiUHHX ycno- 
BHH, 3acJ)HKCHpOBaHHbIX B (JjyHKUHOHaJIbHOM COCTOBHHH paCTCHHfl. B OTJIHHHe OT TKaHefi 
MOpCKHX BOflOpOCJieH TKaHH pa3HbIX BHflOB BbICLUHX TpaBBHHCTbIX H JjpeBeCHblX paCTCHHH 

pa3JiHnaioTCB no BejiHHHHe CHB BecbMa 3HaHHTejibHO (cm. TaGjiHuy). 3to oGT>5iCH5ieTC» 
BapwaGeJlbHOCTblO BJIHflIOmHX Ha HHTeHCHBHOCTb BOflOoGMeHa BHeiUHHX (})aKTOpOB: TeM- 
nepaTypHbie, CBeTOBbie h TpocjjHHecKHe ycjiOBHfl ropa3AO Gojiee nocTOBHHbi b Mope, neM 
b Ha3eMHOH cpeae. BnaxcHOCTb noHBbi h B03Ayxa b ycjiOBHax KpbiMa BecbMa H3MeHHHBbi 
h bjihxiot Ha bo^ooGmch y BbiciuHX pacTeHHH; y Haxo^amHxcB b norpyxceHHOM coctobhhh 
BOflopocjien 3tot cjjaKTop OTcyTCTByeT. ripH ocyineHHH xce cjioeBHm coGcTBeHHaa cnocoG- 
HOCTb HX TKaHefi K BOJJOoGMCHy JIHIUb HeHaMHOIX) Bbliue, HeM y HCKOHHO Ha3eMHbIX 
pacTeHHH. 3aMeTHM, hto penb 3Aecb HAeT He o HenocpeacTBeHHOM bjihbhhh bhciuhhx 
nepeMeHHbix (oho HCKjuoHaeTca cTaH^apTHbiMH ycjiOBHBMH npn npoBeaeHHH H3MepeHHH), 
HO O BJIHBHHH, 3acJ)HKCHpOBaHHOM B (|)H3HOJIOrHHeCKOM COCTOBHHH TKaHCH. 

ripH H3MepeHHBX, npOBOflHMblX B pa3Hbie CpOKH, y BbICLUHX Ha3eMHbIX pacTeHHH 
OTHeTJIHBO BbI5IBJI5ieTC5I BJIHBHHe Ha BOflOoGMeH H3MeHBK)merOCB (jtyHKUHOHaJIbHOrO COCTO- 
5IHH5I TKaHCH, BO MHOTOM OnpejjeJIfleMOrO Ce30HHbIM H3MeHeHHeM yCJIOBHH cpeflbl oGHTa- 
hhb. H3 pnc. 4, a cjieayeT, hto b ctcGjibx npnca, Hecymnx MOJiojjbie GyTOHbi (15 anpejw), 
pacnycTHBiuHxca (11 Man), a 3aTeM c nojiHOCTbio yBajuuHMH uBeTaMH (22 Mas), p, 
noBbiiuaeTca npn pacxpbiTHH GyTOHOB, a 3aTeM 3HanHTeJibHO CHHXcaeTca. Ha noGerax 
rpeuKoro opexa H3MepeHHB Gbuih npoBeaeHbi b hiohc h b OKTflGpe h otmchcho 3HaHHTejib- 
Hoe CHHxceHHe hhtchchbhocth BOAOoGMeHa oceHbio npH hh3khx 3HaneHHBX S/ V, t. e. no 
Mepe yTOJimeHHB h Bbi3peBaHHB ctcGjib (pnc. 4, 6). 

B cTeGjieBbix cTpyKTypax uejiwx pacTeHHH HHTeHCHBHOCTb TOKa BOflbi, paccHHTaHHaa 
Ha e^HHHuy iuioma^H nonepenHoro ceneHHB, bbjibctcb ecTecTBeHHOH h BaxeHOH bo^o^h- 
HaMHHecKOH xapaKTepncTHKOH. B CTeGjieBbix BbiceHKax, t. e. 6e3 jihctoboh TpaHcnnpauHH 
h KopHeBoro^aBjieHHB, |i JTO p U . npHHHMaeT MHHHMajibHoe 3HaneHHe, npncymee cbmoh TKaHH 
h OTBenaiomee noHBTHio «noTeHUHajibHoe». HtoGbi ^H^epeHunpoBaTb bo^ooGmch, 
npoHCxojwmHH nepe3 GoKOByio noBepxHOCTb h nepe3 TopuoBbie cpe3bi, npoBO^HJiH 
onncaHHbiH b MeTOflHnecKOM pa3flejie cTaTbH onbiT c SKpaHHpoBaHHeM Gokoboh noBepx- 
hocth CTeGjieBbix BbiceneK uhcto3hpm h BHHorpajia. 
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Phc. 5. CooTHoiueHHe o6t>cmhoh hhtchchbhocth BOnoo6MeHa h yuejibHOH iiobcpxhocth b Bbicemtax H3 oce- 
bwx CTpyKTyp uHCT03Hpbi (7, 2) h H3 CTe6/ieH BHHorpana ( 3 , 4 ) npw oncpbiTOH (7, 3 ) h npH aicpaH h poBaH- 

HOH ( 2 , 4 ) 60 KOBOH nOBCpXHOCTH. 

06o3HaMeHM» Te xe, «rro h Ha pwc. 2. 


Ha pwc. 5 noKa3aHO, KaK b oceBbix CTpyKTypax Mopcxofi BoaopocjiH uncT03Hpbi 6opoaa- 
toh h BHHorpana anxoro coothocbtcb 3HaneHHB p v , xoraa ncnapeHHe Boabi nponcxoaHT c 
6oKOBbix h TopuoBbix noBepxHOCTeH BbiceneK h npw 3axpbiTOH BoaoHenpoHHuaeMon ruieHxoH 
6 OXOBOH IIOBepXHOCTH. Ha OCHOBaHHH 3THX flaHHbIX paCCHHTaHO npOUeHTHOe COOTHOUieHHe 
Boaoo6MeHa 3a cneT 6oKOBbix h TopuoBbix noBepxHOCTeH y Ha3BaHHbix bhaob (pwc. 6). y 
o6ohx c yBejiHHeHHeM S/V r noBbimaeTCB aoneBoe ynacTHe b Boaoo6MeHe Ooxoboh noBepx- 
hocth h cooTBeTCTBeH ho CHHxcaeTca aoneBoe ynacTHe npoaojibHoro TpaHcnopTa Boabi, hto 
B nojiHe ecTecTBeHHO. OaHaxo y BHHorpaaa aojui Boaoo6MeHa nepe3 6oKOByio noBepxHOCTb 
jiexcHT b cpaBHHTejibHO y3KOM anana30He (20—50 %), TOiaa xa k y uhcto3hpm — b mnpoxoM 
(5—70 %). B OTHOiiieHHH BO,aoo6MeHa MOJioabie oceBbie CTpyxTypbi Boaopocnen BbinojiHaioT 
Taxwe xce (JjyHxuHH, xa k jihctmi y bwciijhx pacTCHHH. 

Hacxojibxo Bo;ioo6MeH CTeOneBbix Bbicenex moxcct 6biTb Hnxce BoaooGMeHa npH HajiHHHH 
BbiuiejiexcamHX Hcnapjnomnx CTpyxTyp, Boaa x xoTOpbiM noaaercfl nepe3 aaHHbiii ynacTOx 
creOjia? OOcyaHM stot Bonpoc no pe3yjibTaTaM cpaBHCHHH p, nepe3 TOpuoBbin cpe3 
oOjlHCTBeHHOH BCTXH napHOJIHCTHHXa H Hepe3 BbICeHXH C TOH xce BeTXH (cm. MeTOflHHeCXHH 
pa3aeji CTaTbH). Ha phc. 7 noxa3aHO cooTHomeHHe p JTopu . y creOneBbix Bbicenex napHOJiHCT- 
HHxa h y BeTOx, hbxotibliihxcb Ha pa3HOM paccroflHHH ot BepxyiuxH CTe6jw. HeM xpynHee 
TiHCTbB Ha BeTxe h neM hx Gojibme, tcm b OojibiueH Mepe aeHCTBHTejibHaa nponycxHaa 
cnocoOHOCTb CTeOjw y ee ochobbhhb oxjiHHaeTCfl ot coOctbchhoh (MHHHManbHOH) nponycx- 
hoh cnocoOHOCTH Bbicenex. B6jih3h xopHH co6cTBeHHaa h b cocTaBe BeTBH BOflonponycxHaa 
cnocoOHOCTb CTeOjw b nepnoa HHTeHCHBHoro pocTa pa3JiHHaeTCH y napHOJIHCTHHXa b 500 pa3, 
TOiaa xax b6jih3h BepxyiuxH Bcero b 1.5 —2 pa3a. 

Bonpoc O COnOCTBBHMOCTH npHBOflHMbIX Bblllie BeJTHHHH BOflOOOMeHa y pa3HbIX 
paCTCHHH C JTHTepaTypHblMH ABHHblMH HMeeT HeCXOJlbXO acneXTOB. 

Flpexcae Bcero otmcthm, hto CBeaeHH# 06 hhtchchbhocth BoaooSMeHa h o TpaHcnw- 
pauHH c eflHHHUbi noBepxHOCTH jiHCTbeB h CTeOneH oOwhho npHBOiWTca (HanpHMep: b 
rpofl3HHCxHH, rpofl3HHCXHH, 1964; JIapxep, 1978; JO[BopaxoBcxHH, 1983) xax HexoTopbie 
cpeflHHe ana aaHHoro BHaa BejiHHHHbi, BHe cb«3h c Mop4x)MeTpHHecxHMH napaMeTpaMH h 
nojioxceHHeM JiHCTbeB h CTe6jieH b cocTaBe pacTeHHa. Mexcay tcm anana30H, b xotopom aexcaT 
3HaneHH5i CHB, cocraBJixeT 6 nopxaxoB npn pa3JiHHHH V r b 7 nopxaxoB (pwc. 1). flencTBH- 
TejibHbie xce 3HaneHHH hhtchchbhocth Boaoo6MeHa y pacTCHHH aonxcHbi pa3JiHHaTbca eme 
uiHpe, Tax hto cpeaHHe 3HaneHH5i npeacTaBJiaioTca ManoHHcfjopMaTHBHbiMH. 

HanpHMep, b cnpaBOHHHxe (Fpoa3HHcxHH, Fpoa3HHCxHH, 1964) hmcctcb TaOjiHua, H3 
xotopoh cneayeT, hto y xapTO(})ejiB, OBca h xpyrxH nojieBOH HHTeHCHBHOCTb Boaoo6MeHa 
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Phc. 6. floJieBoe ynacTHe 6 okoboh noBepxHOCTH (7 h 2) 
CTe6jieBbix BbiceneK h hx TopuoBbix noBepxHOCTeH, t. e. 
nonepenHbix cpe30B (3 h 4 ) b o6meM Boaoo6MeHe y 
cjioeBHm UHCT03Hpbi (7 h 2) h y BHHOipaaa ( 3 h 4 ). 

no och aScuHec — ynenbHaji noBepxHOCTb S/V r , cm -1 ; no och 
opflHHaT — non* ot o6meH o6t»cmhoh hhtchchbhocth bohoo6- 
MeHa, %. 


Phc. 7. CooTHomeHHe hhtchchbhocth boaoo 6- 
MeHa b pacneTe Ha eaHHHuy topuoboh noBepx- 
hocth (nonepeHHOro cpe3a ctc6jih) y ucaux 
bctok napHOJiHCTHHKa h y CTe6jieBbix Bbicesoc 
Ha OKOHHaHHHx bctok npH pa3HOM paCCTO«HHB 
ot BepxyuiKH ctc6jih. 

no och a6cuHCc — n* TOp a bctkh, mji. cm" 2 h - 1 ; no 

OCH OpflHHaT — Hitopa BblCCHKH, MJI. CM~ 2 • H _1 . 


paBHa (b HauieM nepecneTe) cootbctctbchho 0.027, 0.11 h 0.16 h _1 6e3 yxa3aHHfl, o xaxnx 
Hacrax pacTeHHH hjih o pacTeHHH b uejiOM, a ecjiH Tax, to o pacTeHHH xaxoro pa3Mepa 
HfleT penb. M. C. flBopaKOBCKHH (1983 : 72—73) co ccbijikoh Ha JIapxepa (1978) 
npHBOAHT rpacf)HK, H3 KOTOporo cjie^yeT, hto oGmaa TpaHcnHpaima y ejiH h 6epe3bi 
cocTaBJiaeT 0.55 h 0.27 mt/cm 2 • h. 

B HaiiiHX 3KcnepHMeHTax c JiHCTbflMH BHHorpaaa (HiOHb), npoBeaeHHbix b onncaHHbix 
Bbime jiaOopaTopHbix ycjiOBHax, noTepa boam c noBepxHOCTH jiHCTa cocTaBmna 0.24 — 
0.55 Mr/ cm 2 • h. flpyroH sxcnepHMeHT 6bui npoBeaeH b Hiojie co cjioxchmm jihctom 
rpeuKoro opexa. JIhct coctohji H3 aojich c noBepxHOCTbio ncnapeHH# ot 32 no 117 cm 2 . 
HHTeHCHBHOCTb noTepw Boabi Ha eflHHHuy noBepxHOCTH cocTaBJiHJia b Tex ycjiOBHax 
0.32—0.93 Mr/cM 2 • h, AeHCTBHTejibHaa oGieMHaa HHTeHCHBHOCTb BoaooGMeHa Ha nepeiu- 
xe cjioxcHoro JiHCTa — 0.2 h _1 , a CHB Ha TaxoM xce nepemxe — 0.08 h _1 . 

TaxHM o6pa30M, xoth (J)opMajibHO Ha Bonpoc o conocTaBHMOCTH HauiHx h JiHTepaTypHbix 
AaHHbix moxcho OTBeTHTb yraepAHTejibHO, Ha caMOM flejie npn tom uihpokom AHana30He, b 
kotopom coOcTBeHHaa, a TeM Gojiee b cocTaBe uejioro pacreHHa HHTeHCHBHOCTb BoaooGMeHa 
MoxceT pa3JiHHaTbC5i, cpaBHeHHe oxaejibHbix nacTHbix cjiynaeB ManoHH(J)opMaTHBHO. 

MHTepecHOH b othouichhh BOflOoGMeHa h BaxcHOH b npaxTHnecxoM othoiuchhh 
rpynnoH o6i>exTOB aBJiaiOTca njiOAbi Ha3eMHbix pacTeHHH. Hx cneuncjiHxa coctoht b tom, 
hto b nepwofl 3pejiocTH h OTflejieHHfl ot MaTepHHCKoro Tena hx moxcho paccMaTpHBaTb 
xax ecTecTBeHHbie Bbicenxn, reoMeTpHHecxne nponopunn xoTopbix HCCjieaoBaTejib boao- 
oGMeHa HHxax He HapymaeT. 

B oTJiHHHe ot CTeGjreBbix h jihctobmx Bbicenex oG^eMHaa HHTeHCHBHOCTb BOAOoGMeHa 
y 3pejibix njio^OB Ha3eMHbix pacTeHHH (pnc. 3) CBa3aHa c S/V Gojiee xcecTxo (/? 2 = 0.9 
Aaxce Ha cpaBHHTejibHO HeGojibiuon BbiGopxe, npn n = 62; cm. TaGjinuy) BepoaTHO noTOMy, 
hto BjinaHHe BHeuiHHX nepeMeHHbix cxa3biBaeTca Ha hhx onocpeAOBaHHO, nepe3 CHaGxca- 
lomne hx BereTaTHBHbie TxaHH. Eojiee nacTHbifi bbiboa coctoht b tom, hto pa3JiHHHx 
BHeuiHHX noxpoBOB, BHyrpeHHero CTpoeHHa, c|)opMbi h Aaxce BJiaxcHOCTH iuioaob (oGwhho 
b %) He onpeAenaioT coGcTBeHHyio cnocoGHOCTb TxaHefi x BOAOoGMeHy. 


3aKJiioHeHHe 

Pe3ioMHpya, BbwejiHM (JjaxTOJiorHHecxyio h MeTOAOAorHHecxyio CTopoHbi Bonpoca h 
HX BaXCHyiO wx nOHHMaHHa BOflOOGMeHa B3aHMOCBa3b. 

npH conocTaBjieHHH cooTBeTCTByiomHX cfiyHxuHOHajibHbix napaMeTpoB BbicuiHx Ha3eM- 
HblX B03HHXaiOT TpyAHOCTH H OipaHHHCHHB, oGyCJIOBJieHHbie xax CymeCTBeHHblM pa3JIHHHeM 
Ha3eMHOH H BOflHOH CpeA oGHTaHHH, Tax H MeTOflHHeCXOH CneUH(}3HXOH H3yneHHa Ha3BaHHbIX 
rpynn. npOBeaeHHoe Bbime cpaBHeHHe hhtchchbhocth TxaHeBbix noTepb boam b HcxyccTBeu- 
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Hbix (ho GnaroAapa aTOMy conocTaBHMbix) ycnoBHax no3BOJiHJio cAenaTb bbiboa, hto 
pairiHHHa HHTeHCHBHOCTH BOAOoGMeHa y 3 thx rpynn pacTeHHH hcbcjihkh, Tax xax Ha 
TxaHeBOM ypoBHe boaooGmch onpeAejiaeTCfl b ochobhom oGluhmh juisi BbicuiHX h hh3uihx, 
Ha3eMHbIX H BOOTbIX paCTeHHH (J)H3HKO-reOMeTpHHeCKHMH (JiaXTOpaMH. 

B MeTO^ojiorHHecKOM njiaHe HHTepecHo OTMeTHTb, hto noBTopaeTca H3BecTHaa TeH- 
fleHUHB, cocToamaa b oco3HaHHH HepapxHHecxon xoMnapTMeHTajiH3auHH Tejia pacTCHHB. 
3Ta TeH^eHUHH fiphboaht k AH(J)4)epeHUHpoBKe ({jyHKUHOHajibHbix oueHOK h no OTHoiue- 
HHIO X BO^OOGMeHy, K HeoGxOAHMOCTH COOTHeceHHfl ero HHTeHCHBHOCTH C pa3MepaMH 
boa Hbix nyjiOB. CiOAa ace AoGaBJiaeTca eme oahh yHHBepcanbHbiH $axTop — reoMeTpna 
HepapxHHecKH conoAHHHeHHbix o6T>eMOB TxaHen h opraHOB pacTeHHH. 

Kax h Apyrne MeTaGojiHHecxne nyjibi, boahmh nyn pacreHHa 0praHH30BaH nepapxn- 
necxH h cooTBeTCTBeHHO perynnpyeTca. Ecah Ha ypoBHe uenoro opraHH3Ma hhtchchb- 
HOCTb BOAOoGMeHa BOAHbix h Ha3eMHbix pacTeHHH onpeAenaeTca cymecTBeHHO pa3HbiMH 
XOMGHHaUHBMH BHyTpeHHHX (B TOM HHCJie BHAOCneUH(})HHeCXHX) H BHeiUHHX (JiaXTOpOB, 
to Ha ypoBHe TxaHen AencTByiOT xoMGHHauHH Gonee yHHBepcanbHbix reoMeTpHHecxnx h 
(J)H 3HHeCXHX (})aXTOpOB. CAeACTBHeM 3TOrO H BBJlfleTCfl SBpHCTHHeCXaH npOCTOTa nepBHH- 
Horo (xax b stoh paGoTe) ({jopMajibHoro onncaHHa cbb3h hhtchchbhocth TxaHeBoro 
BOAOoGMeHa h onpeAejiaiomHX ero (J)H3Hxo-reoMeTpHHecxHX nepeMeHHbix. 

Abtoph npHHOCBT GnaroAapHOCTb KD. A. 3noGnHy h A. B. Ilpa3yxHHy 3a oGcyxcAeHHe 
pyxonncH h none3Hbie 3aMenaHHB. 
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SUMMARY 

The comparison of water exchange intensity in the tissues and organs was made between lower 
aquatic and higher terrestrial plants. Water exchange intensity was defined as water loss, divided by 
total water content in the given plant for the unit of time. In all samples the intensity of water loss 
and exchange is correlated with relative surface area of the plant. In terrestrial plants water exchange 
intensity is also influenced by the functional state of plant. 
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© Yu, B. Okolodkov 

A NEW COMBINATION AND NEW SPECIES OF GYMNODINIUM , 
GYRODINIUM AND PROTOPERIDINIUM ( DINOPHYCEAE) FROM 
THE ARCTIC AND N. E. ATLANTIC 

K). B. OKOJIOUKOB. HOBAS KOMEHHAIIHfl H HOBblE BHflbl GYMNODINIUM , GYRODINIUM H 
PROTOPERIDINIUM (DINOPHYCEAE) H3 APKTHKH H CEBEPO-BOCTOHHOft ATJIAHTHKH 

Eight marine dinoflagellate species assignable to Gymnodinium (5), Gyrodinium (1) and Protoperidinium 
(2) from the Arctic and N. E. Atlantic are described, seven of them being new species. Unarmoured species are 
illustrated by the line drawings of live cells. The new species are Gymnodinium acutiusculum , G. ovoideum, 
G. nucaceum , G. obliquum , G. galeiforme , Gyrodinium oceaniae and Protoperidinium dodgei . A new combina¬ 
tion Protoperidinium arcticum is proposed for Peridinium ovatum f. arctica Grontved and Seidenfaden. 

Unarmoured (naked or athecate) dinoflagellates are likely the least known group of 
marine phytoplankton, since studies on their morphology oresent a considerable challenge. 
Works with lists of phytoplankton species are more numerous than those containing data 
on their morphology or documented by drawings or micrographs. The most important 
contributions regarding the study area were made by A. Meunier (1910), A. Wulff (1919), 
M. V. Lebour (1925), T. Braarud (1935), G. Hansen and J. Larsen (1992). About 
60 unarmoured dinoflagellate species were recorded from the Arctic, 46 species repre¬ 
senting the family Gymnodiniaceae (Okolodkov, Dodge, 1996). Some data on naked 
dinoflagellates from the European Arctic collected on the «Oceania» cruises have been 
previously published (Okolodkov, 1993; Wiktor, Okolodkov, 1995). 

The genus Protoperidinium is represented by approximately 50 species in the Arctic. 
In the North Atlantic even more species can be found. The thecate dinoflagellate species 
are more readily recognizable, however, sometimes a thorough study of the morphology 
of the ventral area is required to be sure in reliable identification. 

Material and methods 

New unarmoured dinoflagellate species were found in phytoplankton samples taken 
at 74 stations in the period 26 July—30 August 1992, and at 79 stations in the period 
24 June—30 July 1993, during the cruises of the R/V «Oceania» organized by the Institute 
of Oceanology, Polish Academy of Sciences, to the Norwegian, Greenland and Barents 
seas. The methods used have been previously described (Okolodkov, 1993). In respect 
of unarmoured dinoflagellates, Larsen (1994 : 24) states that «to have some understanding 
of species diversity», «to use light microscopy of uncultured material ... appears to be 
the only practical approach». In the present article, only the data obtained when studying 
live cells of unarmoured dinoflagellates are presented. 

For Protoperidinium species, the samples from the Chukchi Sea collected by a 
70 pm mesh net in 1984, during the expedition of the Arctic and Antarctic Research 
Institute, St. Petersburg, on board the R/V «Dmitry Laptev», and the samples collected 
in July—August 1994 near Sagres, Portugal, and those taken in July 1995 from the area 
west of Greenland have been studied. Dinoflagellate cells were examined by adding a 
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drop of 0.25—0.50 % Trypan Blue to a drop of sampled water (Lebour, 1925). In some 
cases individual cells were picked up under the binocular microscope with low magnifi¬ 
cation for further study. Then the thecal plates were dissociated by adding a drop of 
household bleach solution to the microscope slide, under the cover glass, and examined 
with an Olympus BH-2 light microscope fitted with phase contrast and Nomarski optics. 

Results and discussion 

The descriptions of new species ascribed to the families Gymnodiniaceae (five 
Gymnodinium and a Gyrodinium species), and Congruentidiaceae (a Protoperidinium 
species) are given here. In addition, a new combination is created for a Protoperidinium 
species. The classification of living and fossil dinoflagellates by R. A. Fensome et al. 
(1993) is followed. 


Genus Gymnodinium Stein 

Gymnodinium acutiusculum Okolodkov sp. nov. 

Cellula 25 pm longa, 22 pm lata, 18 pm crassa. Epiconus apice acutus, hypocono 
subbrevior. Hypoconus antapice subdepressus. Cingulum ante medium cellulae situm, 
descendens, extremis circiter latitudinem eius remotis. Sulcus in epiconum intrudens et 
spatium dimidium inter cingulum et apicem subattingens. 

Species Gymnodinio sulcato Kofoid et Swezy (1921 : fig. X, 7; pi. 8, fig. 83) affinis, 
a quo epiconi marginibus minus convexis, sulco vix tantum in epiconum intruso et 
hypocono rugulis longitudinalibus destituto differt. 

Cell 25 pm long, 22 pm wide, 18 pm deep. Epicone with pointed apex, slightly shorter 
than hypocone. Hypocone with shallow depression at antapex. Cingulum premedian, 
slightly descending, displaced a girdle width. Sulcus narrow, intruding onto the epicone 
and hardly reaching half-way to the apex. 

The species is close to Gymnodinium sulcatum Kofoid et Swezy (1921 : fig. X, 7; 
pi. 8, fig. 83) being different from the latter by less convex margins of the epicone, sulcus 
slightly intruding onto the epicone and the absence of longitudinal furrows on the 
hypocone. 

Holotypus: fig. 1, 7. 

Etymology. Latin «acutiusculum», pointed or sharpened; referring to appearance 
of the apex of the cell. 

Description. The cell is 25 pm long, 22 pm wide, 18 pm deep. In longitudinal 
optical section, in ventral view, the cell appears pentagonal. The epicone is slightly shorter 
than the hypocone. The epicone is with peculiar pointed apex, in ventral view the sides 
make an angle of about 100°. The hypocone has a shallow depression at the antapex. The 
girdle is premedian, deep, in the shape of hardly distinguishable descending spiral, 
displaced a girdle width. The sulcus is as narrow as the girdle, not enlarging to the antapex 
and hardly reaching half-way to the apex on the epicone. No striation is visible. The 
nucleus is located mostly in front of the girdle. Chloroplasts are numerous, small, slightly 
elongated, located in the hypocone. 

Type locality. Offshore waters in the Greenland Sea (78° 13' N, 14° 46' E). The 
sample was collected by Yu. B. Okolodkov on 10 August 1992. 

Habitat. Surface water layer, temperature 6.08 °C, salinity 31.81 PSU. 

Gymnodinium ovoideum Okolodkov sp. nov. 

Cellula 35 pm longa, 24 pm lata, 17 pm crassa, ovoidea, utrinque (ventre praecipue) 
applanata. Hypoconus epicono latior. Cingulum ante medium cellulae situm, descendens, 
angustum, latere dextro ad antapicem incurvatum, extremis spatio longitudine cellulae 
circiter 5-plo breviore remotis. Sulcus angustus in epiconum intrudens, nec apicem nec 
antapicem attingens. 

Species pro parte Gymnodinio lirae Kofoid et Swezy (1921 : 545, pi. 3, fig. 30) et 
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Fig. 1. Species of the genera Gymnodinium (7— 5) and Gyrodinium ( 6 ). 

7 — Gymnodinium acutiusculum; 2 — G. ovoideum (a — ventral view, b — left side view); 3 — G. nucaceum ; 4 — G. ob~ 
liquum ; 5 — G. galeiforme\ 6 — Gyrodinium oceaniae. Scale bar — 10 jim. 


G. raevenescenti Kofoid et Swezy (1921 : 541, pi. 1, fig. 10) similis, sed a priore cinguli 
extremis remotis, a posteriore vero cingulo in hypoconum vix tantum intruso differt. 

Cell 35 pm long, 24 pm wide, 17 pm deep, egg-shaped, flattened, particularly 
ventrally. Hypocone wider than epicone. Cingulum premedian, descending, narrow, curved 
to antapex on the right side. Distance between the ends of cingulum is about 1/5 the cell 
length. Sulcus narrow, intruding onto the epicone but reaching neither the apex, nor the 
antapex. 

The species is partly similar to Gymnodinium lira Kofoid et Swezy (1921 : 545, pi. 3, 
fig. 30), and G. ravenescens Kofoid et Swezy (1921 : 541, pi. 1, fig. 10). It differs by 
its strongly displaced ends of the girdle from the former, and by its short intrusion of the 
sulcus onto the hypocone from the latter. 
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Holotypus: fig. 1, 2a , b. 

Etymology. Latin «ovoideum», egg-shaped; referring to the appearance of the cell. 

Description. The cell is 35 pm long, 24 pm wide, 17 pm deep. In longitudinal 
optical section, in ventral view, the cell is egg-shaped. The hypocone is wider than the 
epicone, in both ventral and lateral views. The cell appears inflated particularly from the 
ventral side, in lateral view. The girdle is premedian, in the shape of descending spiral 
curved to the antapex on the right side. The distance between the ends of the girdle is 
about 1/5 the cell length. The girdle and the sulcus are very narrow. The sulcus intruding 
onto the epicone but not reaching the apex. Intrusion of the sulcus onto the hypocone is 
even shorter. The longitudinal striation is distinguishable. The nucleus is located behind 
the girdle, in the fore-part of the hypocone. Chloroplasts are present, numerous. 

Type locality. Offshore waters of the Norwegian Sea (70° 30' N, 15° 00' E). The 
sample was collected by Yu. B. Okolodkov on 22 August 1992. 

Habitat. Surface water layer, temperature 10.77 °C, salinity 34.94 PSU. 

Gymnodinium nucaceum Okolodkov sp. nov. 

Cellula 23 pm longa, 20 pm lata. Epiconus conicus, lateribus subconvexus, hypocono 
brevior. Hypoconus fere hemisphaericus. Cingulum ante medium cellulae situm, subdes- 
cendens, extremis circiter latitudinem eius remotis. Sulcus angustus, in epiconum 
intrudens, apicem haud attingens. 

Species Gymnodinio flavo Kofoid et Swezy (1921 : fig. X, 7) similis, a quo sulco in 
epiconum intruso, apicem attingente, epicono conico et cellula manifeste longitudinaliter 
striata differt. 

Cell 23 pm long, 20 pm wide. Epicone conical, with slightly convex sides, shorter 
than hypocone. Hypocone almost semi-spherical. Cingulum premedian, slightly descen¬ 
ding, displaced about a girdle width. Sulcus narrow, intruding onto the epicone but not 
reaching the apex. 

The species is close to Gymnodinium flavum Kofoid et Swezy (1921 : fig. X, 7 ) being 
distinct from the latter by sulcus intruding onto the epicone and almost reaching the apex, 
conical shape of the epicone and distinguishable longitudinal striation of the cell. 

Holotypus: fig. 1, 3. 

Etymology. Latin «nucaceum», nut-shaped; referring to the appearance of the cell. 

Description. The cell is 23 pm long, 20 pm wide. In longitudinal optical section, 
in ventral view, the cell appears rhomboid. The epicone is shorter than the hypocone. The 
epicone is conical, with slightly convex sides. The hypocone is almost semi-spherical. 
TTie girdle is premedian, rather deep, in the shape of descending spiral, displaced about 
a girdle width. The sulcus is about twice narrower than the girdle, not enlarging to the 
antapex and not reaching the apex. The longitudinal striation is distinguishable. The 
nucleus is located mostly in front of the girdle. A large grain (pyrenoid?) is situated at 
the antapex. Chloroplasts are absent. 

Type locality. Offshore waters of the Greenland Sea (77° 05' N, 10° 15' E). The 
sample was collected by Yu. B. Okolodkov on 10 July 1993. 

Habitat. Surface water layer, temperature 5.40 °C. 

Gymnodinium obBiquum Okolodkov sp. nov. 

Cellula 32 pm longa, 25 pm Sata, 20 pm crassa. Epiconus conicus, apice haud magno 
convexo, lateribus convexo-ccncavis. Hypoconus valde asymmetricus, parte dextra 
retrorsum prominente, epicono subaequimagnus. Cingulum medio situm descendens, 
extremis circiter latitudinem sesquiplicem, eius remotis. Sulcus angustus, in epiconum 
intrudens, apicem haud attingens. 

Species ceteris speciebus Gymnodinii metis hypocono pro cellulae axi longitudinali 
valde asymmetrico, necnon parte dextra convexiore acutata differt. 

Cell 32 pm long, 25 pm wide, 20 pm deep. Epicone conical, with small bulbous apex 
and convexo-concave sides. Hypocone strongly asymmetrical, with prominent right side 
extended downwards. Epicone and hypocone almost equal in size. Cingulum median, 
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descending, displaced about 1.5 girdle widths. Sulcus narrow, intruding onto the epicone 
but not reaching the apex. 

The species differs from other Gymnodinium species by the hypocone strongly asymmetric 
about the longitudinal axis of the cell, with more prominent, pointed right part. 

Holotypus: fig. 1, 4, 

Etymology. Latin «obliquum», oblique or angled; referring to the shape of the cell. 

Description. The cell is 32 pm long, 25 pm wide, 20 pm deep. In longitudinal 
optical section, in ventral view, the cell appears asymmetrically pentagonal. The epicone 
and hypocone are almost equal in size. The epicone is conical, with small bulbous apex 
and covexo-concave sides. The hypocone is with conspicuously asymmetrical humps and 
a shallow depression at the antapex, the right hump being more protruding. The girdle is 
median, deep, in the shape of descending spiral, displaced about 1.5 girdle widths. The 
sulcus is about 2.5 times narrower than the girdle, intruding onto the epicone but not 
reaching the apex. The longitudinal striation is distinguishable. The nucleus is located 
mostly in the epicone. Two large pusules are situated in the hypocone. Chloroplasts, if 
any, are located in the hypocone, a few. Dark grain, about twice smaller in diameter than 
a pusule is situated in the right half of the cell, close to the girdle. 

Type locality. Offshore waters of the Greenland Sea (78° 07' N, 08° 57' E). The 
sample was collected by Yu. B. Okolodkov on 15 July 1993. 

Habitat. Surface water layer, temperature 1.00 °C. 

Gymnodinium galeiforme Okolodkov sp. nov. 

Cellula 27 jum longa, 18 pm lata. Epiconus galeiformis. Hypoconus epicono latior. 
Cingulum ante medium situm, descendens, extremis circiter latitudinem eius triplam 
remotis. Sulcus in epiconum intrudens, apicem haud attingens. 

Species nostra antapice excavato et configuratione areae ventralis. Gymnodinium 
achromaticum Lebour, 1917 et G. stellatum Hulburt, 1957 in mentem revocat, sed ab 
icone ac descriptione cl. Lebourae specimen nostrum triplo brevius epicono magis 
rotundato majore apice excentrico destituto differt; a G. stellato hypoconi forma et strati 
peripherici cytoplasmatis structura haud distincte radiali differt. 

Cell 27 pm long, 18 pm wide. Epicone helmet-shaped. Hypocone wider than epicone. 
Cingulum premedian, descending, displaced about three girdle widths. Sulcus intruding 
onto the epicone but not reaching the apex. 

The species is similar to Gymnodinium achromaticum Lebour, 1917, and G. stellatum 
Hulburt, 1957, in antapical excavation and in the appearance of the ventral area. Unlike 
Lebour’s figure and description of G. achromaticum , our specimen is about three times 
shorter, with more rounded and larger epicone without excentric apex. From G. stellatum 
it mainly differs in the shape of its hypocone and the absence of distinct radial structure 
in the peripheral cytoplasm. 

Holoty pus: fig. 1, 5. 

Etymology. Latin «galeiformis»; referring to the shape of epicone. 

Description. The cell is 27 pm long, 18 pm wide. In longitudinal optical section 
the cell appears ovate. The epicone is helmet-shaped, rounded. The hypocone is wider 
than the epicone, with small notch at the antapex. The girdle is premedian, rather deep, 
in the shape of descending spiral, displaced about three girdle widths. The sulcus extending 
onto the epicone but not reaching the apex. The longitudinal striation is hardly visibie. 
The nucleus is located in the centre of the cell. Two rather big globules are situated in 
the distal part of the hypocone. 

Type locality. Offshore waters of the Norwegian Sea (69° 30' N, 14° 08' E). The 
sample was collected by Yu. B. Okolodkov on 22 August 1992. 

Habitat. Surface water layer, temperature 11.20 °C. 
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Genus Gyrodinium Kofoid et Swezy 

Gyrodinium oceaniae Okolodkov sp. nov. 

Cellula 40 pm longa, 30 pm lata. Hypoconus epiconusque galeiformes, aequimagni. 
Cingulum medio situm, descendens, extremis circiter cellulae longitudinis partem tertiam 
seu latitudinem cinguli septuplam-octuplam remotis. Sulcus angustus, in epiconum 
intrudens, apicem haud attingens. 

Specimen unicum speciei Gyrodinio cf. herbaceo Kofoid et Swezy, 1921 in Kattegat 
invento (Hansen, Larsen, 1992 : 89, fig. 4.45k—m) similius est, a quo tarn epicono quam 
hypocono exactius conico, flexu sulci sigmoideo minus distincto ita ut cinguli extrema 
se ipsa haud tegunt, differt. 

Cell 40 pm long, 30 pm wide. Epicone and hypocone helmet-shaped, equal in size. 
Cingulum median, descending, with a displacement of about 1/3 the cell length, or 
7—8 girdle widths. Sulcus narrow, intruding onto the epicone but not reaching the apex. 

The only specimen of the species is more similar to Gyrodinium cf. herbaceum Kofoid 
et Swezy, 1921, found in Kattegat (Hansen, Larsen, 1992 : 89, fig. 4.45 k—m). Unlike 
G. cf. herbaceum , it has both epicone and hypocone more conical, and its S-shaped sulcus 
is less pronounced so that it does not form overhang of the ends of the girdle. 

Holotypus: fig. 1, 6. 

Etymology. Latin «oceanus», ocean; referring to the name of the R/V «Oceania». 

Description. The cell is 40 pm long, 30 pm wide. In longitudinal optical section, 
in ventral view, the cell appears ovate. The epicone and the hypocone are helme-shaped, 
equal in size, with the hypocone slightly flattened posteriority. The girdle is median, 
rather deep, in the shape of descending spiral. The distance between the ends of the girdle 
is about 1/3 the cell length, or 7—8 girdle widths. The sulcus is narrower than the girdle, 
intruding onto the epicone but not reaching the apex. The longitudinal striation is 
distinguishable. The nucleus is located behind the girdle, in the fore-part of the hypocone. 

Type locality. Kattegat (57° 16 'N, 11° 39' E). The sample was collected by 
Yu. B. Okolodkov on 28 August 1992. 

Habitat. Surface water layer, temperature 16.60 °C. 


Genus Protoperidinium Bergh 

Subgenus Protoperidinium (Gran) Balech 
Group Metaperidinium 
Section Humilia 

Protoperidinium arcticum (Grontved et Seidenfaden) Okolodkov comb. nov. — 

Peridinium ovatum f. arctica Grontved et Seidenfaden, 1938, Meddel. Gronl. Komm. 
Vidensk. Unders. Gronl. 82, 5 : 194—195, fig. 67. — P. granii auct. non Ostenfeld: 
Schiller, 1937 : 189, 192, fig. 188a—d; KnceneB, 1950 : 182, fig. 307a— b, non 
fig. 301a—r, nec fig. 307 r—e. — Protoperidinium granii auct. non Balech; Wiktor, 
Okolodkov, 1995 : 84, fig. 34a—d. 

Description. Cells 72 pm long including spines (length of spines 10 pm), 
60 pm wide, 56 pm deep, slightly flattened dorsoventrally, in ventral view almost 
pentagonal (fig. 2, 7), in apical view almost circular, more depressed ventrally (fig. 2, 
2). Epitheca and hypotheca almost equal in size. Epitheca almost straight-sided, with a 
short apex. Hypotheca has slightly convex or straight sides and a flattened antapical end 
with two slender winged spines. The first apical plate (7') meta, bordering plates 7", 2", 
7", 2' and 4'. The second intercalary plate (2a) quadra, trapezoid, bordering four plates 
and situated in front of the middle of the fourth precingular plate (4") or slightly shifted 
to the left side of the cell. Girdle not excavated (planozone), median, ascending 
(right-handed), displaced 0.5—1.3 girdle width and bordered by lists supported by spines. 
Sulcus widens to the antapex and reaches it. Left margin of the sulcus is bordered by 
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Fig. 2. Morphology of Protoperidinium arcticum. 

1 — a cell in ventral view; 2 — the epitheca in apical view; 3 — the sulcal plates ( S . a. — anterior, S. s. — left, S. m. — median, 
S. p. — posterior, S. d. — right); 4 — the first postcingular plate; 5, 6 — the first apical plate in two different cells; 7 — a 
fragment of cingular list; 8 — a fragment of a cingular plate; 9 — the sulcal plates of another cell (S. a. — anterior, S. s. — 
left, S. p. — posterior, 5. d. — right); JO — a cell in ventral view; 11 — a cell in dorsal view. (Figures 10, 11 — after: Grontved, 

Seidenfaden, 1938). Scale bar — 10 pm. 


conspicuous list. Surface often finely reticulated, with sparse pores irregularly arranged. 
Structure of cingular plates (fig. 2, 8) is close to that in Protoperidinium pyrum (Balech) 
Balech, 1974, a species with meta V plate and penta 2 a plate (Balech, 1974). Plate formula: 
4', 3a, 7", 3c, 5s(7), 5"', 2"". 

Remarks. A new form Peridinium ovatum f. arctica differs from the type form «by 
having a less rounded hypotheca and a more elongated epitheca with convexo-concave 
sides» (Grontved, Seidenfaden, 1938 : 194; fig. 2, 10, 11 in this paper). On the basis of 
the present study, P. arcticum is close to P. ovatum var. ovatum, but differs from the 
latter in the shape of the cell, almost pentagonal in P. arcticum and globular in P. ovatum 
var. ovatum (see Balech (1988) for the latter), and in the shape of the posterior sulcal 
plate ( S . p.), sharp-cornered and V-shaped in the former (fig. 2, 3, 9) and crescent-shaped 
in the latter. Unlike the cells studied in the present article, J. Grontved and G. Seidenfaden 
(1938) did not observe the wings bordering antapical spines. However, narrow wings can 
be easily overlooked under a bright field microscopy. In contrast to the cell pictured by 
Grontved and Seidenfaden, our cells are characterized by not excavated (planozone) 
cingulum (fig. 2, 1), rather than excavated, cavozone (fig. 2, 10). Besides, P. arcticum 
bears some resemblance to P. mite (Pavillard) Balech, 1974 (Balech, 1976), and P . granii 
in appearance, but the latter has the second intercalary plate (2a) of penta type (Dodge, 
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1985; Balech, 1988). The shape of the left sulcal plate ( S. s.) in P. arcticum shows closer 
similarity to P. ovatum , rather than P. mite. 

Distribution. The species has been so far recorded only from the Chukchi Sea 
(the present study), Baffin Bay and Davis Strait (Grontved, Seidenfaden, 1938). In 
addition, it was found in the sample collected by C. Helium von Quillfeldt from Davis 
Strait, near Maniitsoq, West Greenland, on 29 July 1995. The species is most likely 
Arctic-boreal. 


Group Paraperidinium 

Protoperidinium dodgei Okolodkov sp. nov. 

Cellulae 90 pm longae (spinis 22 pm longis inclusis), 50 pm latae, dorsiventraliter 
subapplanatae, ventre subpentagonae. Epitheca hypothecae subaequimagna, lateribus 
subrectis, cornu longo praedita. Hypotheca lateribus subconvexis vel rectis, antapice 
applanato et spinis duabus crassis incurvatis, late alatis, basibus sub angulo recto 
divergentibus, praedita. Lamella apicalis prima ( V ) «para». Lamella intercalaris secunda 
(2 a) «hexa». Cingulum non excavatum (planozonum) medio situm, membranis spinis 
suffultis cinctum, extremis haud remotis. Sulcus ad antapicem dilatatus, hunc attingens, 
margine sinistro membrana conspicua cinctus. Theca facie poris biformibus irregulariter, 
minutis nempe compacte, magnis vero sparse dispositis. Lamellarum formula: 4\ 3 a, 7", 
3c, 5s(?), 5"', 2"". Lamella 7'" poro hypothecali praedita. 

Species Protoperidinio longipedi (Karsten) Balech, 1974 (Balech, 1988) et P. diabolo 
(Cleve) Balech, 1974 (Balech, 1976) similis est, a quibus cingulo haud remoto, spinis 
antapicalibus magis lateraliter directis (eorum basibus praeterea angulum rectum forman- 
tibus retrorsum et lateraliter directis) nec retrorsum directis differt; a priore, cui cellulae 
forma similior est, cornu apicali ac spinis antapicalibus brevioribus; sulci vero lamellarum 
breviorum forma (lamella nempe anteriore (S. a.) ac dextra (S. d.) forma diversis tarn a 
P. longipede quam a P. diabolo distinguitur. 

Holotypus: fig. 3, 1 —5. 

Etymology. Referring to Prof. John D. Dodge, a dinoflagellate researcher. 

Description. Cells 90 pm long including spines (length of spines 22 pm), 
50 pm wide, slightly flattened dorsoventrally, in ventral view almost pentagonal (fig. 3, 
7). Epitheca and hypotheca almost equal in size. Epitheca almost straight-sided, with a 
long horn. Hypotheca has slightly convex or straight sides and a flattened antapical end 
with two thick, curved, broadly winged spines, proximal parts of which make an angle 
of 90°. The first apical plate (r) para, bordering plates 7", 2", 6", 7", 2' and 4' (fig. 3, 
2). The second intercalary plate (2a) hexa, bordering six plates and located precisely in 
front of the fourth precingular plate (4”) (fig. 3, 4). Girdle not excavated (planozone), 
median, bordered by lists supported by spines, with ends not displaced. Sulcus widens to 
the antapex and reaches it. Left margin of the sulcus bordered by conspicuous list. Thecal 
surface with two kinds of irregularly arranged pores: the smaller pores densely arranged 
and the larger ones are sparse (fig. 3, 5, 5). Plate formula: 4\ 3a , 7", 3c, 5s(?), 5"', 2 "". 
Plate 1'" supplied with hypothecal pore (fig. 3, 5). 

Remarks. P. dodgei is similar to P. longipes (Karsten) Balech, 1974 (Balech, 1988) 
and P. diabolus (Cleve) Balech, 1974 (Balech, 1976) differing from them with its not 
displaced girdle and antapical spines directed more laterally (besides, their bases make 
right angle being directed laterally-backward, unlike the two species mentioned, in which 
the spines are directed backward). P. dodgei resembles P. longipes by its shape to greater 
extent, however the latter has longer both apical horn and antapical spines. The sulcal 
plates in P. dodgei are shorter and of different shape compared with both P. longipes and 
P. diabolus. Particularly, the anterior sulcal (S. a.) and right sulcal plates (S. d.) are 
different in their shape. The hypothecal pore situated on the plate 7"' and observed in 
P. dodgei (figure 3, 5) was previously described in seven Protoperidinium species, all 
assigning to the group Paraperidinium including Protoperidinium diabolus , out of over 
50 studied species of the genus (Dodge, 1987). 
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Fig. 3. Morphology of Protoperidinium dodgei. 

1 — a cell in ventral view; 2 — the epitheca in ventral-apical view; 3 — the first apical plate (!'): 4 — a fragment of epitheci 
in dorsal view with the second intercalary plate (2a) in the middle; 5 — the sulcal and some contiguous plates (S. d. — right 
sulcal plate, S. a. — anterior sulcal plate, S. s — left sulcal plate, t — transitional plate, 1— the first postcingular plate, S. p. — 
posterior sulcal plate in three different positions). Scale bar 10 pm. 


Type locality. The North Atlantic, near Sagres, Spain. The sample was collected 
on 15 August 1994. 

Habitat. Coastal waters; temperature and salinity are unknown. 

Distribution. The geographic distribution of the species is unknown. It is probably 
a tropical-boreal species. 


Acknowledgements 

The author is thankful to Dr J. M. We;slawski, Institute of Oceanology, Polish 
Academy of Sciences, Sopot, for providing the opportunity to participate in the R/V 
«Oceania» cruises in 1992 and 1993; to Mr A. V. Chirejkin, Arctic and Antarctic Research 
Institute, St. Petersburg, for providing the sampling during the cruise to the Chukchi Sea 
in 1984 on board the R/V «Dmitry Laptev»; to Prof. J. D. Dodge, Royal Holloway, 
University of London, Egham, for providing the possibility to use his samples, in 
particular, those from Sagres, and the facilities at his Department of Biology; to 
Dr C. Helium von Quillfeldt, Norwegian College of Fishery Science in Tromso, for 
providing the samples from the Greenland waters. Prof. E< Balech from Argentina 
courteously taught the author to dissect dinoflagellate thecae by correspondence. 
Mrs N. N. Zabinkova kindly prepared the Latin diagnoses. The help of Mrs Yu. R. Ar- 
senjeva, Department of Foreign Languages, Russian Academy of Sciences in correcting 
English is also appreciated. Mrs N. A. Okolodkova is thanked for her assistance in 
preparation of the line drawings. 

The author was supported financially by the Royal Society, UK, as a Postdoctoral 
Fellowship in 1993—1994, and by the Russian Foundation for Basic Science, project 
N 95-04-11762a. 


LITERATURE CITED 

Kucejiee M. A. IlaHUbipHbie xryTHKOHOCUbi (Dinoflag el lata) Mopen h npecHbix Boa CCCP # 
OnpeaejiHTejiH no 4>ayHe CCCP, H3aaBaeMbie 3oonorHHecKHM HHCTHTyroM AH CCCP. T. 33. 
M.—JI., 1950. C. 1—280. 


104 



Balech E. El gcnero «Protoperidinium» Bergh, 1881 ( «Peridinium» Ehrenberg, 1831, partim) // 
Mus. Argent. Cienc. Natur. «B. Rivadavia» Inst. Nac. Invest. Cienc. Natur. Hidrobiol. 1974. T. 4. 
N 1. P. 1—79. 

Balech E. Sur quelques Protoperidinium (Dinoflagellata ) du Golfe du Lion // Vie Milieu. 1976. 
Vol. 26. Fasc. 1. Ser. B. P. 27—46. 

Balech E. Los dinoflagelados del Atlantico sudoccidental. Madrid, 1988. 310 p. 

Braarud T. The «0st» expedition to the Denmark Strait 1929. II. The phytoplankton and its 
conditions of growth (incuding some qualitative data from the Arctic in 1930). Oslo, 1935. 174 p. 
Dodge 7. D. Marine dinoflagellates of the British Isles. London, 1985. 303 p. 

Dodge J. D . A hypothecal pore in some species of Protope ridinium (Dinophyceae) II Br. 
Phycol. J. 1987. Vol. 22. P. 335—338. 

Fensome R. A., Taylor F. J. /?., Norris G. et al. A classification of living and fossil dinoflagel¬ 
lates. Hanover, Pennsylvania, 1993. 351 p. 

Grontved 7., Seidenfaden G. The phytoplankton of the waters west of Greenland. The Godthaab 
Expedition 1928 // Meddel. Gronl. Komm. Vidensk. Unders. Gronl. 1938. Bd 82. N 5. P. 1—335. 

Hansen G., Larsen J. Dinoflagellater i danske farvande / Plankton i de indre danske farvande. 
Analyse af forekomsten af alger og heterotrofe protister (ekskl. ciliater) i Kattegat. Havforskning 
fra Miljostyrelsen, 11. Ed. by H. A. Thomsen. Kobenhavn, 1992. P. 45—155. 

Kofoid C. A., Swezy O. The free-living unarmored Dinoflagellata. Berkeley, California, 1921. 
562 p. (Mem. Univ. Calif. Vol. 5). 

Larsen J. Unarmoured dinoflagellates from Australian waters. I. The genus Gymnodinium 
( Gymnodiniales , Dinophyceae) II Phycologia. 1994. Vol. 33. N 1. P. 24—33. 

Lebour M. V. The dinoflagellates of northern seas. Plymouth, 1925. 250 p. 

Meunier A. Microplancton des Mers de Barents et de Kara. Due d’Orleans Campagne Arctique 
de 1907. Bruxelles, 1910. 355 p., pi. 1—37. 

Okolodkov Y. B. Dinoflagellates from the Norwegian, Greenland and Barents seas, and the 
Faroe-Shetland Islands area collected in the cruise of r/v «Oceania», in June—July 1991 II Polish 
Pol. Res. 1993. Vol. 14. N 1. P. 9—23. 

Okolodkov Y. B. t Dodge J. D. Biodiversity and some aspects of biogeography of planktonic 
dinoflagellates in the Arctic Ocean // J. Exp. Mar. Biol. Ecol. 1996. Vol. 202. P. 19—27. 

Schiller J. Dinoflagellatae (Peridineae ). Leipzig, 1937. 589 S. (Dr. L. Rabenhorst’s Kryptoga- 
men-Flora von Deutschland, Osterreich und der Schweiz. Bd 10. Abt. 3. Teil 2). 

Wiktor 7., Okolodkov Y. B. Phytoplankton // Atlas of the marine flora of southern Spitsbergen. 
Ed. by R. Klekowski, J. M. Wpsfawski. Gdansk, 1995. P. 1—295. 

Wuljf A. Ueber das Kleinplankton der Barentssee U Wiss. Meeresunters. 1919. Neue Folge. 
Bd 13. Abt. Helgoland. Hf 1. S. 95—124. 

Komarov Botanical Institute Received 26 III 1996 

Russian Academy of Sciences 
St. Petersburg 


PE3KDME 

flaHbi onHcaHHfl 8 bhaob MopcKHx flHHo^JiarejmaT H3 Apkthkh h ceBepo-BOCTOHHOH AuiaHTHKH, 
3THOC5HHHXCH k poaaM Gymnodinium (5), Gyrodinium (1) h Protope ridinium (2). EecnaHUHpHbie 
BHflbi npomuiiocTpHpOBaHbi pHCyHxaMH, caejiaHHbiMH c xcHBbix KJieTOK. 7 BHflOB — HOBbie: Gymno¬ 
dinium acutiusculum , G. ovoideum , G. nucaceum , G. obliquum , G. galeiforme , Gyrodinium oceaniae 
a Protope ridinium dodgei. HoBaa KOMbHHaiUM Protope ridinium arcticum npejyioxeHa Peridi- 
tium ovatum f. arctica Grontved et Seidenfaden. 


8 BoTaHHHecKHH xypHan, N«5, 1997 r. 
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YAK 582.683.2 (479) 


Eot. xypH., 1997 r., t. 82, N» 5 


© B. H. flopo(J)eeB 

POfl SISYMBRIUM (BRASSICACEAE) BO OJIOPE KABKA3A 

V. I. DOROFEEV. GENUS SISYMBRIUM ( BRASSICACEAE) OF THE CAUCASIAN FLORA 

npHBejieH nojiHbiH cnHCOK bhaob poaa Sisymbrium ana (jwiopbi KaBKa3a, BmnoHaiomHH b cc6a 9 bhaob. B 
ocHOBy pa6oTbi nojioaceHbi kojuickuhh, xpaHauxHeca b EoTaHHHecKOM HHCTHTyre hm. B. JI. KoMapoBa PAH (LEfc. 
HeKOTopbie AaHHbie, HeH3BecTHbie MHe no rep6apHbiM c6opaM, yKa3biBaiOTC» c uHTHpoBaHneM nepBOHCTOHHHOL 
Sisymbrium b AaHHOH CTaTbe paccMaTpHBaeica b 6ojiee y3KOM CMbicjie, Hexcejin 6buio npHHHTO ao chx nop 
(BacHAbneHKO, 1939; TpoccreHM, 1950; Ball, 1964; Hedge, 1968; Kotob, 1979, h Ap.). S. officinale m 
S. runcinatum , 3HaHHTejibHO o6oco6jieHHbie ot ocianbHbix npeACTaBHTejieft poAa, BbuejieHbi cooTBeTCTBeHHO b 
caMocToaTejibHbiH poA Velarum h Neotorularia. S. volgense h S. polymorphum npeAJioxceHO paccMHTpHBaTb • 
cocTaBe ceKUHH Perennia V. I. Dorof. sect. nov. OnwcaHa HOBaa Bapnauna — S. polymorphum var. pinnatisecum 
Vass. ex V. I. Dorof. var. nov. 


C XVIII b. 6buio ocymecTBJieHO HecKOJibKO nonbiTOK nowcKa ecTecTBeHHbix rpaHHH 
poaa Sisymbrium (Adanson, 1763; Wallroth, 1822), OAHaxo jx o chx nop ohh He hmcjib 
uiHpoKoro npH3HaHHB. H. G. L. Reichenbach (1828, in Mossl. Handb. ed. 2, 1 : 1103) 
npeanoxcHJi paccMaTpHBaTb Sisymbrium officinale L. b cocTaBe pona Velarum (DC) 
Reichenb. — V. officinale (L.) Reichenb., hto, Ha moh B3Di5m, BnojiHe onpaBnaHO, 
yHHTbiB2m Hpe3Bbi4aHH0 opHrHHajibHyio Mopcj)OjiorHio .aaHHoro BHjota cpenn apyrnx npeji- 
CTaBHTejien pona Sisymbrium ; stoh xce tohkh 3peHH» b nocJieuHee BpeMB CTan npHuep- 
xcHBaTbCB H. H. UBejieB (1995). 

S. runcinatum 6biJi onwcaH A. de Candolle (1821 : 478) b cocTaBe poaa Sisymbrium 
c 6o/ibinHMH Mopc|)ojiorHHecKHMH aonycKaMH. Pan OTenecTBeHHbix aBTopoB (BacHJibneHKO, 
1939; TpoccreHM, 1950, h ap.) paccMaTpHBajin aaHHbin bha Taxxce b npeaeaax poaa 
Sisymbrium , oaHaxo Bceraa ero noMemajiH b ocoGyio ceKUHio Chamaeplium , a O. H. Eoh- 
AapeHKO (1974) nepeHecaa ero aaxce b poa Thellungiella , xotb sto ero HOBoe nojioxceHHe 

OKa3aJIOCb CTOJIb XCe HCKyCCTBeHHbIM. 

IIpw neTajibHOM H3yneHHH 3Toro Bnaa hccjioxcho 3 aMeTHTb Gojibuine nepTbi cxoacTBi 
Sisymbrium runcinatum c npeacTaBHTeaaMH poaa Neotorularia , h oco6chho c N. torulosa. 
Hx * o 6 T>eflHH 5 noT noHTH CHnanne, HecxojibKO HCKpHBJieHHbie nnoabi, KpynH03y6naTbic 
jrncTba, c})opMa h cTpoeHHe ceMBH h ceMe 3 anaTKa. Poa Neotorularia , TaKHM o6pa30M, 
nonojiHJieTCfl rpynnoH 6jih3khx bhaob H 3 poaa Sisymbrium : Neotorularia conferta (Stev. 
ex Turcz.) V. I. Dorof. comb. noV. 7 (IOro-BocTOMHaa EBpona: KpbiM, Typuna; IOro-3a- 
naaHaa A3hh: Typunfl), N. runcinata (Lag. ex DC.) V. I. Dorof. comb, nov., N. polyce- 
ratia (L.) V. I. Dorof. comb. nov. (lOxcHaa EBpona). 

Poa Sisymbrium L. Ha pocchhckoh TeppHTopHH KaBKa3a npeacTaBJieH 8 BHaaMH; b 
A3ep6aHnxcaHe, ApMeHHH h Tpy3HH BCTpenaeTCJi 7 bh^ob; o6luhmh bbjihiotch 6 bhaob. 
5. polymorphum h S. volgense He npoHHKaiOT loxcHee poccHHcxoro KaBKa3a, a 5. septu- 
latum — ceBepHee joxcHbix npeaeaoB 3aKaBKa3b». H3 9 bhaob 2 aocTaTOHHO 6 jih3khx bhai 
H 3 ceKUHH Irio ( S . lipskyi h S. erucastrifolium) hbabiotcb 3hacmhkbmh KaBKa3a. 

PacnpocTpaHeHne uHTHpoBaHHbix bhaob npnBOAHTca comacHo panoHHpoBaHHio, pa> 
paGoTaHHOMy ahh «KoHcneKTa (jxnopbi KaBKa3a» (Mchhukhh, 1991). 

Sisymbrium L. 

1753, Sp. PI.: 657. 

Lectotypus: S. altissimum L. 

KJIK3H JU in OnPEAEHEHHH BHAOB POAA SISYMBRIUM 


1. ILioaohoxckh no TOJimHHe paBHbi erpyHKaM . 2. 

+ IlnoAOHOxcKH 3aMeTHO yxce CTpynKOB . 4. 
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2. CpeaHe- h BepxHecTe6jieBbie nncTba nepHCTopacceneHHbie Ha y3KHe jiHHeHHbie hjih 

HHTeBHflHbie cerMeHTbi; CTpoeHHe BepxyiueHHoro h 6okobmx cerMeHTOB iiohth 

OflHHaKOBoe . 3. 

+ CreOneBbie nncTba nepHCTopacceneHHbie, npoaonroBaTo-nHHeiiHbie, BepxyuieHHaa aona 
JiHCTa TpeyrojibHO-CTpeJiOBHOTaB jih6o nnHeiiHaa, ho b 3tom cjiynae OHa 3aMeTHO 
zuiHHHee Ookobbix, nnoaoHoacKH 5—8 mm an., jienecTKH 7—9 mm an. h 3—4 mm 
iHHp., njioaw 7—8 cm an.3. S. orientale. 

3. RnoaoHoxcKH 6 — 9 mm, nenecrncn 6 — 7 mm an. h 2 mm uiHp., CTpyHKH 7 — 10 cm 

aJiHHbi .1.5. altissimum. 

+ rbioaoHoxcKH 4—6 mm, nenecTKH 10—13 mm an. h 4—5 mm uinp., CTpyHKH 5—6 cm 
an.2. 5. septulatum. 

4. CpeflHecTeOneBbie nncTba npocTbie, uenbHOKpaHHbie, HHxcHecTeOjieBbie nacTo 3y6na- 

Tbie, nepHCTopacceneHHbie hjih nepHCTopa3aejibHbie; pacTeHHa noHTH ronbie, HHoraa 

c nencHM bockobbim HajieTOM; ubctkh b coubcthh paccTaBjieHHbie. 

.9. 5. polymorphum. 

+ CpeaHecTeOjieBbie nncTba nepHCTopacceneHHbie Han nepHCTOpa3aenbHbie . 5. 

5. JienecTKH ao 3 mm an.; pacTeHHa noHTH rojibie . 7. 5. irio. 

+ JienecTKH cBbiuie 3 mm an. 6. 

6. MHorojieTHHe pacTeHHa, 3a HCKJiioHeHHeM npHKopHeBOH nacTH, coBepiueHHO rojibie; 

ubctkh b coubcthh paccTaBjieHHbie . 8. 5. volgense. 

+ OaHOJieTHHe pacTeHHa rycTO nnn pacceaHHo onymeHbi anHHHbiMH TopnamHMH bojioc- 
kbmh; ubctkh b coubcthh o6pa3yioT aocTaTOHHO naoTHyio khctb . 7. 

7. KoHeHHan aona JiHCTa KonbeBnaHaa, 3aMeTHO KpynHee Ookobwx .... 6. 5. loeselii . 

+ Bee aojiH JiHCTa noHTH oanHaKOBbie . 8. 

8. RnoaoHoxcKH h CTpyHKH KopoTKOBonocncTbie, peaKO rojibie; nenecTKH 5—7 mm an., 

CTpyHKH 20—40 mm an.4. 5. lipskyi. 

+ IlnoaoHoacKH h CTpyHKH ronbie; JienecTKH 6—8 mm an., CTpyHKH 30—65 mm an. . . . 
.5. 5. erucastrifolium. 

Sect. 1. Sisymbrium. — Sect. Pachypodium (Webb et Berth.) Fourn. 1865, in Rech. 
Fam. Crucif.: 86, p. p. 

OaHO-, aByjieTHHe TpaBaHHCTbie pacTeHHa; nnoaoHoacKH KopOTKHe, oaHHaKOBOH uih- 
pHHbl CO 3peJIbIMH CTpyHKBMH. 

1. 5. altissimum L. 1753, Sp. PL: 659. — 5. sinapistrum Crantz, 1769, Class. 
Crucif.: 138. — 5. pannonicum Jacq. 1781, Ic. PI. Rar.: 12. 

OnncaH H3 EBponbi. 

311; BFI: Tep.-KyM.; 3K: Eeno-JIa6.; UK; BK: Acco-Apr., MaH.-CaMyp.; C33: 
AHan.-ren.; 33: Hht.-Phoh.; U3: KapT.-K). Oc.; 1033: Apar.; K)3: EpeB., CeBaH, Hax., 
Merp.-3aH.; T. — YKa3aH ana BI1: B. OraBp., Tep.-Cyji. (rpoccreiiM, 1950 : 157); B3: 
IllHpB., H. Kyp. (rpoccreiiM, 1950 : 157); 1033: Mecx., flxcaB.-B. Axyp. (Mapaanenm- 
Bnan, 1979 : 26); K)3: flap. (rpoccreiiM, 1950 : 157). 

Am, CeB., UeHTp., IOxch., Boct. EBpona; CeB., K)ro-3an. (HpaH, Hpax, AcJ)raHHCTaH, 
IlaKHCTaH), Cp., UeHTp. A3Ha; CeB. AMepHKa (3aHOCHoe). 

2. 5. septulatum DC. 1821, Reg. Veg. Syst. Nat. 2 : 471. — Diplotaxis biloba 
C. Koch, 1841, Linnaea, 15 : 252. — Sisymbrium columnae f. glabrescens Litw. 1902, 
Tp. Eot. My3. Axaa. HayK, 1 : 35. — 5. erucastroides Bornm. 1904, Bull. Herb. Boiss. 4, 
12 : 1263. — 5. bilobum (C. Koch) Grossh. 1930, <Pji. KaBK. 2 : 163. 

OnncaH H3 Cnpnn. Tnn: «Syria c. Aleppum, Russell» (G). 

103: EpeB., Hax.; T. — YKa3aH ana B3: Mypr.-MypoBa.; 1033: Apar.; K)3: Merp.- 
3aH. (ABeTHcaH, 1966 : 73). 

K)ro-3an. (Typuna, HpaH, HpaK, Ac|)raHHCTaH), Cp. (TypKMeHHCTaH, Y36eKHCTaH), 
UeHTp. A3na. 
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3. S. orientale L. 1756, Cent. PI. 2 : 24. — S. daghestanicum Vass. 1939, Oji. CCCP. 
8 : 635, 50. 

OnHcaH c BocTOKa. 

3FI: A3.-Ky6.; BK: MaH.-CaMyp.; 33: A6x. (flopocj)eeB, 1992); U3: KapT.-K). Oc^ 
B3: UlHpB., H. Kyp. — YKa3aH Ana C33: AHan.-ren. (TpoccrenM, 1950 : 156). 

IOxh., UeHTp., Boct. EBpona; IOro-3an. (Cnpna, HpaH, Hpax), Cp. (TypKMeHHCTaH) 
A3 hb; CeB. A(J)pHKa; CeB. h UeHTp. AMepnxa (3aHOCHoe); ABCTpanna (3aHOCHoe). 

Bha HMeeT He3HaHHTejibHbiH nojiHMop(|)H3M no CTeneHH onyiueHna njioaa npocTMUB 
BOJiocKaMH. y oahhx 3K3eMnnapoB onyineHHe CTpyHKOB 6onee hah MeHee rycToe, y Apyna 
AOBOJIbHO peAKOe. ripH 3TOM OHH CBJI3aHbI nepeXOAHbIMH (|)OpMaMH 6e3 pe3KHX rpaHHU. 
KpoMe Toro, cpeAH rep6apHoro MaTepnana BCTpenaiOTca 3K3eMnnapbi h c coBepuieHHO 
ronbiMH CTpyHKaMH, KOTopwe H. T. BacHAbneHKO (1939) 6biJin OTHeceHbi b CBoe Bpeica 
k HOBOMy BHAy S. daghestanicum (5. orientale var. leiocarpum DC. 1824, Prodr. 1 : 193), 
CBeAeHHOMy Bcxope b CHHOHHMbi k S. orientale . 

Sect. 2. Irio DC. 1821, Reg. Veg. Syst. Nat. 2 : 459, 463. 

Oaho-, AByneTHHe TpaBHHHCTbie pacTeHHa; iuioaohoxckh AJiHHHbie, 3aMeTHO TOHbine 
3penbix CTpyHKOB. 

Typus: S. irio L. 

4. S. lipskyi N. Busch, 1910, FI. Cauc. Crit. 3, 4 : 214. — S. erucastrifolium var. 
asperum Lipsky, 1899, On. KaBK.: 225. — S. praetermissum T. Mardalejschvili, 1980, 
Coo6m. AH Tpy3CCP, 98, 2 : 397. 

OnHcaH H3 UeHTpanbHoro KaBKa3a. Thii: «BajiKapna, XynoHCKHH nepeBan, 9— 
10000’, 2 VI 1893, H. AKHH(})HeB» (LE!). 

Bri: B. CTaBp., Tep.-KyM.; 3K: Ypyn-Te6.; UK: Manx., B. Tep.; BK: MaH.-CaMyp.; 
33: Hhi\-Phoh.; U3: KapT.-K). Oc. — YxaaaH ajih 3K: B. Ky6.; UK: B. KyM.; 33: A6x. 
(rpoccrefiM, 1950 : 156). 

Dhacmhk. 

5. S. erucastrifolium (Rupr.) Trautv. 1876, Tp. IleTep6. Eot. Caaa, 4, 1 : 107. — 
Erysimum erucastrifolium Rupr. 1869, Mem. Acad. Sci. Petersb. (Sci. Phys. Math.), 
Ser. 7, 15, 2 : 89 (FI. Cauc. 1). — S. brachycarpum Vass. 1939, On. CCCP, 8 : 634, 45. 

OnncaH H3 UeHTpanbHoro KaBKa3a. Lectotypus (flopocJ)eeB, h. 1.): «Caucasus, 
Ossetia, districtus Alagir, pr. Alagir, ad vias, 320—330 hex, 20 V 1861, Ruprecht» (LE!). 
Syntypi: «Inter Kobi et Kasbek, 1000 hex, 27 V 1861, Owerin» (LE!), «Caucasus, inter 
Wladikawkas et Tiflis, 9 V 1861, Ruprecht» (LE!). 

BI1: B. CTaBp., Tep.-KyM.; 3K: Eejio-JIa6., Ypyn-Te6., B. Ky6.; UK: MajiK., B. Tep.; 
BK: Acco-Apr., B. Cy ji., MaH.-CaMyp.; 33: A6x., Hh^-Phoh.; U3: KapT.-K). Oc.; B3; 
Ajia3.-ArpHH., H. Kyp. — YKa3aH aab BK: Ky6HH. (TpoccreHM, 1950 : 55). 

Ohacmhk. 

6. S. loeselii L. 1755, Cent. PI. 1:18. 

OnHcaH H3 EBponbi. 

Bee paHOHbi. 

Ata., UeHTp., K)*h., IOfo-Boct., Boct. EBpona; CeB., K)ro-3an. (CwpHB, TypuHs, 
HpaH, HpaK, AcJjraHHcraH, IlaKHCTaH), Cp., UeHTp. A3H«; CeB. AMepHKa (3aHocHoe). 

7. S. irio L. 1753, Sp. PI.: 659. 

OnncaH no KyjibTHBHpyeMbiM o6pa3uaM H3 EBponbi. 

UK: MajiK.; BK: B. Cyn., MaH.-CaMyp.; 33: Phoh.-Kbhp.; U3: KapT.-IO. Oc.; B3: 
IUnpB., Mypr.-MypoBA., H. Kyp., Kapa6.; 103: EpeB., Hax., 3aHr., K). Kapa6. — YKa 3 aH 
ajih BII: B. CTaBp. (TajiyiiiKo, 1980 : 35); 3K: Eeno-JIa6. (TpoccreiiM, 1950 : 156), 
Ypyn-Te6. (TanyuiKO, 1980 : 35); UK: B. KyM. (TpoccrenM, 1950 : 156); BK: Ky6HH. 
(TpoccrenM, 1950 : 156); 33: A6x., Hhf.-Phoh., Aaxc. (MapAanenuiBHAH, 1979 : 27); U3: 


108 



TpHaji.-H. KapT. (rpoccreHM, 1950 : 156); B3: Ajia 3 .-ArpHH. (MapaajieHuiBHjiH, 
1979 : 27), Hopcx.-UIex. (rpoccreHM, 1950 : 156); 1033: Mecx., flxcaB.-B. Axyp. (Map- 
laneHuiBHJiH, 1979 : 27); 103: CeB., flap. (Abcthchh, 1966 : 71); T. (rpoccreHM, 
1950 : 156). 

Atji., UeHTp., IOjkh., JOro-BocT., Boct. EBpona; CeB., K)ro-3an. (Typunji, HpaH, 
fpax, Ac})raHHCTaH, IlaKHCTaH), Cp., UeHTp. A3hji; CeB. Acjjpnxa; CeB. h UeHTp. AMepnxa 
3aHOCHoe); IOxch. ABCTpanwa (3aHOCHoe). 

S e c t. 3. Perennia V. I. Dorof. sect. nov. 

Herbae perennes, glabrae; folia caulina superiora integerrima; pedicelli fructiferi 
iliquis tenuiores. 

Typus: S. volgense Bieb. ex Fourn. 

Tojibie MHorojieTHHe pacreHHH; BepxHHe CTeOjieBbie jihctwi uejibHOxpaHHbie; njioao- 
[OJKXH TOHbllie CTpyHKOB. 

Twn: S. volgense Bieb. ex Fourn. 

8. S. volgense Bieb. ex Fourn. 1865, Rech. Fam. Crucif.: 97. 

OnwcaH H3 6acceiiHa Hhxhch Bojith: «ad margines fruticetorum circa Sarepta in 
Lossia meridionali, Eichwald, Becker pi. Volgae inferioris N 103». 

3FI: A3.-Ky6. (flopoc})eeB, 1994); BI1: B. CTaBp. (flopocjjeeB, 1994). 

Boct. EBpona. 

B A30Bo-Ky6aHCKOM paHOHe BCTpenaeTca uocTaTOHHO nacTO, ocoOchho b ceBepo-3a- 
ajiHOH ero nacTH (PocTOBCxaa o6ji.), rue o6pa3yeT cnjiouiHbie 3apocjiH Ha CBexceHapy- 
ieHHbix 3eMJiax h Ha 3anexax BflOJib aopor. 

9. S. polymorphum (Murr.) Roth, 1830, Man. Bot. 2 : 946. — Brassica polymorpha 
lurr. 1776, Nov. Comm. Goetting. 7 : 35. — Sisymbrium angustifolium Regel et 
chmalh. 1882, M3b. HMn. 06m-Ba jho6ht. ecTecTB., aHTpon., STHorp. 34, 2:9. — 

junceum Bieb. 1808, FI. Taur.-Cauc. 2 : 114. 

OnwcaH no MaTepnajiaM H3 EBponbi h Ch6hph. 

3n; Bn: B. CTa B p., Tep.-KyM.; 3K: Ypyn-TeO.; UK: B. KyM.; C33; A H an.-reji. — 
xa3aH jina 3K: Anar.-ninnm.; UK: B. Tep.; BK: Acco-Apr. (jTajiymxo, 1980 : 35). 

UeHTp., IOro-BocT., Boct. EBpona; CeB., Cp., UeHTp. A3 hh. 

Bhu HMeeT TOCTaTOHHO 6oraTyio MopcfcojiorHio, hto OTpaxceHO b ero Ha3BaHHH. 
jiarouapa 3TOMy b CBoe BpeMH H3 Hero Bbwejiajiocb He ranbxo 6ojibinoe xojihhcctbo 
I pHaUHH, HO H HeCKOJIbKO CaMOCTOHTeJIbHbIX BHflOB. 

B repGapHH no c})opMe jmcTbeB BbmejniiOTCJi 3 ocHOBHbie Mop(f)OJiorHHecxHe rpynnbi 
iCTeHHH. l-H rpynna HMeeT uejibHbie jiHCTba. 2 -a — uejibHbie BepxHHe h cpeuHne 
reOneBbie h nepHCTOpa3aejibHbie hhjkhhc CTeOjieBbie jihctmi. Y 3-h rpynnbi pacTeHHH 
jeuHHe h HHxcHHe CTeOjieBbie jiHCTbH nepHCTopa3aejibHbie hjih nepHCTopacceneHHbie. 

l-H h 2-a rpynnbi npaxTHnecxH ToxcaecTBeHHbi, Tax xax y pacTeHHH 1 -h rpynnbi 
rcyTCTByioT hhjkhhc jiHCTba. MHe ace h3bcctho, hto caMbie hhxchhc jihctwi Bceraa 
icceHeHbi, ho ohh Ha paHHHX CTa^HJix BereTauHH nacTO onaaaioT. Ejiaroaapa 3TOMy 
)3aaeTCJi BnenaT/ieHHe, hto nacTb pacTeHHH HMeeT Tojibxo uejibHbie JiHCTbH. 

3-h rpynna uocTaTOHHO peaxa, ee moxcho npH3HaTb xax Sisymbrium polymorphum 
ir. pinnatisectum Vass. ex V. I. Dorof. var. nov. ( S . polymorphum var. pinnatisectum 
ass. 1939, Oji. CCCP, 8 : 47, descr. ross.). (Folia omnia pinnatisecta vel pinnatipartita. 
ypus: «Prov. Simbirsk, distr. Syzranj, montes Zhiguliensis, prope pag. Markvashi, 
rupibus calcareis silvosis, ad ripas fl. Volga, 30 V 1903, D. Janishevskij»; paratypus: 
5 rov. Samara, Praedium publicum defensum Zhiguliense, ad declivia orientalia pharan- 
i Morkvashinskii, mons Kamennaja, 31 V 1980, N 1117a, S. Saksonov, N. Kostyljo- 
i». — Bee JiHCTbJi nepHCTopa3jtejibHbie hjih nepHCTopacceneHHbie. T h n: «CHM6Hpcxaa 
6epHHa, CbnpaHCXHH ye3U, 2KnryjieBCXHe ropbi, oxpecTHOCTH uep. MapxBauiH, H3BecT- 
ixoBbie cxajibi epean jieca Ha 6epery Bojini, 30 V 1903, fl. #HHiueBCKHH»; napainn: 
I!aMapcxaa o6jiacTb, ^KnryjieBcxHH rocyaapcTBeHHbiH 3anoBeaHHX, no BOCTOHHOMy 
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cienoHy MapKBauiHHCKoro OBpara ropbi KaMeHHOH, Ha CKanax b pacmejiHHax, 31 V 1980, 
N 1117a, C. CaxcoHOB, H. KocTbuieBa»). OaHaxo noaoOHbix soeMruiapoB Ha KaBKa3C 
noxa He 3aperHCTpHpoBaHO. 
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A. H. CeHHHKOB 

KPHTHMECKHE 3AMETKW O BHUAX nOflTPHE LACTUCINAE 
H CREPID1INAE (ASTERACEAE, LACTUCEAE) MOHrOJIHH, 

KHTAfl H BbETHAMA 

A. N. SENNIKOV. CRITICAL NOTES ON THE SPECIES OF THE SUBTRIBES LACTUCINAE AND CREPIDIINAE 
C ASTERACEAE , LACTUCEAE) FROM MONGOLIA, CHINA AND VIETNAM 

yCTaHOBJieHo cHCTeMaTHnecKoe nanoxeHHe paaa bhuob h 3 TpwGbi Lactuceae ceM. Asteraceae. npeaaoxeHb 
HOBbie HOMeHKJiaTypHbie KOMbHHauMH b poaax Cephalorhynchus, Cicerbita, Crepidiastrum, Ixeridium, Mulgedi 
um, Mycelis h Paraprenanthes. 

KpHTHHecKoe H3yneHHe HexoTopbix BHaoB caoxHOUBeTHbix aJifl CBoaox «PacTeHH* 
UeHTpajibHOH A3hh» h «EoHcneKT cocyancTbix pacTeHHH BbeTHaMa» noOyaHjio Hac * 
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onpeaejieHHbiM h3mchchhhm b cHCTeMaTHKe h HOMemuiaType OTaejibHbix bh^ob noaTpn 6 
Lactucincie h Crepidiinae. Ha ocHOBaHHH npH 3 HaKOB Moaejin no 6 eroo 6 pa 30 BaHHa, cTpo- 
tnm ceMBHKH h nannyca ycTaHOBJieHbi HOBbie cckuhh poaoB Cicerhita , Cephalorhynchus, 
Crepidiastrum h Mulgedium. H 3 - 3 a yroHHeHHB hjih H 3 MeHeHna rpaHHu poaoB npeanoxce- 
Hbi b paHre Buna no 3 xoM 6 nHauHH b poaax Paraprenanthes h Crepidiastrum h no 
1 KOM 6 nHauHH b poaax Mycelis h Ixeridium. H 3 yneHHe BHyTpnBHnoBOH H 3 MeHHHBOCTH 
no3BOJiHjio ycTaHOBHTb 3 HOBbie pa 3 HOBH^HOCTH bhaob Cicerbita azurea , Crepidiast¬ 
rum denticulatum (c hoboh cfiopMOH) h C. sonchifolium. YTOHHeHa HOMenxjiaTypa 
^Lactuca saxatilis» , paccMaTpHBaeMoro xa k chhohhm BHfla Crepidiastrum chelidoni- 
ifolium. 

1. Pterocypsela indica (L.) C. Shih, 1988, Acta Phytotax. Sin. 26, 5 : 387. — Lactuca 
indica L. 1771, Mant. PL: 278. — L. laciniata (Houtt.) Makino, 1903, Bot. Mag. (Tokyo), 
17 : 88. — L. squarrosa (Thunb.) Miq. 1865, Ann. Mus. Bot. Lugd.-Bat. 2 : 189.— 
L. brevirostris Champ. 1852, Journ. Bot. (Hook.) 4 : 237.— L. amurensis Regel et 
Maxim. 1857, Ind. Sem. Horti Petrop.: 42. — L. cavaleriei Levi. 1910, Feddes Repert. 
8 : 450. — L. hoatiensis Levi. 1910, 1. c.: 449. — L nakaiana Levi, et Vaniot, 1910, 
Feddes Repert. 8 : 141. 

IlInpoKO pacnpocTpaHOKHbiH ot ioxchoh Ch6hph ao HnnoHe3HH nojiycopHbin bh£. 
OrpoMHbin pa3Max h3mchhhbocth jmcTbeB, BapbHpyjomnx ot uejibHoxpaHHbix jiHHeHHbix 
ao nepncTopacceHeHHbix h jihpobh^ho pacceneHHbix, CTan npHHHHon onncaHwi no 3TOMy 
npH3Haxy MHOxcecTBa «bh£ob». 06HJibHbin repOapHbin MaTepHan c pa3JiH4Hbix ynacTXOB 
apeana y 6 exc,aaeT Hac b tom, hto sth cfiopMbi CBJi3aHbi nepexoaaMH h Hepeaxo 3 aBHcaT ot 
axojiorHHecxHx ycjioBHH rtpoH3pacTaHHB xoHxpeTHoro pacTeHna. 

BnepBbie CHHOHHMH3HpyeMbiMH HaMH Ha3BaHH5iMH aBJiaiOTca Lactuca hoatiensis a 
L nakaiana , H3 xoTopbix nocJie^HHH ouih6ohho ynoMHHaeTca C. Shih (1987) cpean 
chhohhmob Nabalus ochroleuca Maxim. H3yHeMM£ H30Tnna Lactuca nakaiana («Corea, 
Quelpaert, in sylvis Mokan, 800 m, 18 ¥11/190$, N 1056, Taquet», LE) noxa 3 ano ero 
HecoMHeHHyio npHHa&neacHOCTb x Pterocypsela indica. 

06oco6jieHne Lactuca indica h 6jih3xhx eMy bhaob b oxuejibHbiH poa Pterocypse¬ 
la C. Shih (1988) xopoiuo o 6 ocHOBaHO CBoeo6pa3HOH (JjopMOH ccmbhxh, jihuichhoh 
Hocnxa (xax oco6oro cTpyxTypHo-MopcjxxnorHHecxoro o6pa30BaHH») h cHa6xceHHOH nayMa 
OHJlbHO BbICTynaiOmHMH XpbUIOBHflHblMH pe6paMH, a Taxxce OTJIHHHflMH B CTpOeHHH 

nannyca. 

2. Paraprenanthes Chang ex C. Shih, 1988, Acta Phytotax. Sin. 26, 6 : 418. 

CBOHCTBeHHMH c|)jiope ioxchofo KnTaa, ceBepHon MbBHMbi h BbeTHaMa poa. B aeTanax 

CTpoeHHB ceMBHOx h no c{)opMe jiHCTbeB 6 oJiee Bcero cxoxc c poaoM Cephalorhynchus 
Boiss., OTjiHnaacb maBHbiM o6pa30M OTcyTCTBneM HapyxcHoro paaa xopoTKHx lucthhox 
nannyca. XapaxTqpH3yeTca BepeTenoBHAHbiMH, b ceneHHH oxpyrjibiMH, nocTeneHHO orra- 
HyTbIMH B HOCHX CCMBHXaMH C nOHTH paBHbIMH pe 6 paMH (y HCCJieaOBaHHblX BHflOB - 

12 pe6ep), b ochobbhhh cnaaHHbiMH mo 3. B o6pa6oTxe Shih (1988) cneayiomHe 3 BHaa 
3Toh rpynnbi c HanOonee yajiHHeHHbiMH ceMHHxaMH, hccomhchho, oluh6ohho 6 bum 
OTHecenbi x poay Mulgedium. 

Paraprenanthes umbrosa (Dunn) Sennik. comb. nov. — Lactuca umbrosa Dunn, 
1903, Journ. Linn. Soc. Bot. 35 : 513. — Mulgedium umbrosum (Dunn) C. Shih, 1988, 
Acta Phytotax. Sin. 26, 5 : 391. 

Paraprenanthes meridionalis (C. Shih) Sennik. comb. nov. — Mulgedium meridio¬ 
nal C. Shih, 1988, Acta Phytotax. Sin. 26, 5 : 392. 

Paraprenanthes pdtypodiifolia (Franch v ) Sennik. comb. nov. — Lactuca polypodi- 
ifolia Franch. 1895, Journ. Bot. (Paris), 9 : 265. — Mulgedium polypodiifolium (Franch.) 
C. Shih, 1988, Acta Phytotax. Sin. 26, 5 : 392. 

3. Cicerbita Wallr. 1822, Sched. Crit. 1 : 433. — Kovalevskiella R. Kam. 1993, 
Onpea. pacT. Cp. A3hh, 10 : 628, 136. 
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K pony Cicerbita s. str. othochtca Gojibuihhctbo bhuob, hmcioiuhx GncepHajibHbii 
nannyc, ceMBHKy 6e3 HocHKa h 6e3 BbiaaioiuHxcfl yTOJimeHHbix 6 okobbix pe6ep. Ha 
paccMaTpHBaeMOH TeppHTopHH k Cicerbita othochtcb 4 BHna, yKa3aHHbie Shih (1991) juu 
KHT aa: C. tianschanica , C. azurea, C . sikkimensis, C. oligolepis. yHHTbiBaa ctpochhc 
ccmbhkh h nannyca, hhcjio ubctkob b Kop3HHKax h MonejiH no6eroo6pa30BaHHa, pa3MC- 
maeM naHHbie bhubi b chctcmc pona Cicerbita. 

Sect. Poicilachena (Kirp.) Sennik. comb, et stat. nov.— Subgen. Poicilachena Kirp. 
1964, <Pji. CCCP, 29 : 726. 

Kop3HHKH C 4-10 UBeTKaMH. CeMflHKH C y3KHMH CJiaGo BbICTynaiOmHMH pe6paMH. 

Tun: Cicerbita zeravschanica M. Pop. ex Kovalevsk. (= C. rosea (M. Pop. et Vved.) 
Kovalevsk.). 

Cicerbita sikkimensis (Hook, f.) C. Shih, 1991, Acta Phytotax. Sin. 29, 5 : 398. — 
Prenanthes sikkimensis Hook. f. 1881, FI. Brit. Ind. 3 : 412. 

Cicerbita oligolepis C. Shih, 1991, Acta Phytotax. Sin. 29, 5 : 398. 

Sect. Tianschania Sennik. sect. nov. 

Calathidia 15—20 flora. Achaenia latere exalata et costis crassis donata. Plantae 
perennes, crosulatae, breviter rhizomatosae accrescentiis sympodialibus. 

Typus: Cicerbita tianshanica (Regel et Schmalh.) Beauverd. 

Kop3HHKH C 15-20 UBeTKaMH. CeMBHKH C TOJICTbIMH HeKpbUIOBHUHblMH 6oKOBbIM« 

pe6paMH. PacTeHHB MHorojieTHHe, juiHHHonoGeroBbie, KopoTKOKopHeBHiuHbie c CHMnojw- 
anbHbiM HapacTaHneM. 

T h n: C. tianschanica (Regel et Schmalh.) Beauverd. Cicerbita tianschanica (Regd 
et Schmalh.) Beauverd, 1910, Bull. Soc. Bot. Geneve, 2 Ser., 2 : 123. — Mulgedium 
tianschanicum Regel et Schmalh. 1880, Acta Horti Petrop. 6, 2 : 329. 

Sect. Azurella Sennik. sect. nov. 

Calathidia 10—15 flora. Achaenia latere exalata et costis crassis donata. Plantae 
perennes, semirosulantes, breviter rhizomatosae accrescentiis sympodialibus. 

Typus: Cicerbita azurea (Ledeb.) Beauverd. 

Kop3HHKH C 10-15 UBeTKaMH. CeMBHKH C TOJICTbIMH HeKpblJIOBHUHblMH 6oKOBbIM* 

pe6paMH. PacTeHHB mhoidjicthhc, nojiypo3eTOHHbie, KopoTKOKopHeBHiuHbie c cHMnojui- 
anbHbiM HapacTaHneM. 

Tnn: C. azurea (Ledeb.) Beauverd. 

Cicerbita azurea (Ledeb.) Beauverd, 1910, Bull. Soc. Bot. Geneve, 2 Ser., 2 : 123. — 
Sonchus azureus Ledeb. 1833, FI. Alt. 4 : 138. 

Cicerbita azurea (Ledeb.) Beauverd var. glabra Sennik. var. nov. 

A varietate typica involucri phyllis eglandulosis differt. 

Typus: «China, [Xinjiang, Tian-Shan] aNinquanzi ad austro-orientem 25 km versus, 
in ripa fluminis Ningjang-ho, piceeto, 16 VII/1957, N 36, Sheng-Tian» (LE). 

Ot THnOBOH pa3HOBHUHOCTH OTJIHHaeTCfl JIHCTOHKaMH o6epTKH 6e3 XCeJie3HCTbtt 
BOJIOCKOB. 

Tnn: «KHTaii, [Chhbu3bh, TaHb-IUaHb] ot HiouK)aHbU3bi Ha ioto-boctok 25 km, no 
6 epery p. Hhhu3»hx3, cjibhhk, Ne 36, 16 VII 1957, Ill3H-TBHb» (LE). 

4. Mycelis Cass. 1824, Diet. Sci. Nat. 33 : 483. 

ComacHo Haiuen npe;u>wymeH pa6oTe (Cchhhkob, 1997), k pony Mycelis cjieuycT 
OTHocHTb BHUbi Cicerbita s. 1., HMeiomne ccmbhkh c juihhhbim hochkom h HanGonee 
BbicTynaiomHMH y3KOKpbuioBHUHbiMH Gokobbimh peGpaMH, a TaKxce xcejiTbie bchhhkh ■ 
xcH3HeHHyio c{)opMy KopoTKOKopHeBHiUHoro jyiHHHonoGeroBoro MHorojieTHHKa. B KnTae 
h upyrnx cTpaHax K)ro-BocTOHHOH A3 hh npoH3pacTaeT 1 bhu. 

Mycelis sagittarioides (C. B. Clarke) Sennik. comb. nov. — Lactuca sagittarioides 
Clarke, 1876, Comp. Ind.: 265. — Ixeridium sagittarioides (Clarke) Pak et Kawano, 1992, 
Mem. Fac. Sci. Kyoto Univ. (Ser. Biol.), 15 : 48. 

M. sagittarioides , pacnpocTpaHeHHbin b THMajiaax, ceBepHOH MbaHMe h TaHJiaHjie, a 
TaKxce b ioro-3anauHOM KHTae (npoB. lOHHaHb), 6bui ouih6ohho OTHeceH k HepoucTBeHHOi 
eMy rpynne Ixeris S. 1. (Pak., Kawano, 1992). OTJiHHHTejibHbiM npH3HaKOM bhao» 
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Ixeridium siamense (Kerr) Par et Kawano (= Lactuca siamensis Kerr) h /. sagittarioides 
ot npyrnx BHflOB pofla Ixeridium (A. Gray) Tzvel. ( Ixeris s. 1.) aBTopbi Ha3BajiH «6ejibiH 
hjih rpa3Ho-6ejibiH» (a He xejiTOBaTbin) nannyc. Kax noKa3ajio H3yneHHe rep6apHoro 
MaTepnajia («China, Yunnan, Szemao, N° 12998, A. Henry», LE), npH3MaTHHecKHe b 
ceneHHH ccmbhkh stoto BHjxa OTTHHyTbi b juihhhbih 6ejiOBaTO-3ejieHOBaTbiH hochk, 
xapaKTepHbift nnn bhjxob Mycelis s. 1., h CHaOxceHbi nannycoM c OTneTJiHBbiM HapyxcHbiM 
paflOM 3HaHHTejibHo 6ojiee kopotkhx, neM bo BHyrpeHHeM pajty, iucthhok. 12 pe6ep 
ceMBHKH Mycelis sagittarioides HepaBHbie (OoKOBbie h ueHTpajibHbie pe6pa Ha Kaxcaon 
nnocKOCTH HaH6ojiee yrojimeHHbie h BbicrynaiomHe), b ocHOBaHHH c HaMenaiomeHCB 
rpynnHpoBKOH no 3 pe6pa. Bee nepeHHCJieHHbie npH3HaKH Hapjwy c c})opMOH jihctoboh 
njiacTHHKH (TpeyrojibHo-KonbeBHflHbie jihctlx c KpbuiaraM nepeuiKOM h pyaHMeHTapHbiMH 
aojiHMH Ha HeM) h HajiHHHeM TOHKoro ropH30HTajibHoro KOpHeBHina xapaxTepHbi w * pojia 
Mycelis , k KOTopoMy Mbi h othochm jtaHHbin bhji. CHCTeMaTHnecKoe noJioxceHHe BHjta 
Ixeridium siamense, rep6apHbie o6pa3Ubi KOToporo HaM HeH3BecTHbi, ocTaeTca win Hac 
HeonpeneneHHbiM. 

5. Cephalorhynchus sect. Pterorhynchus Sennik. sect nov. 

Achaenia fusco-brunnea, fusiformia, sectione transversali rotundata vel subcompressa, 
in rostrum longum sensim attenuata, 12-costata. 

Typus: Cephalorhynchus kossinskyi (Krasch.) Kirp. 1 

CeMAHKH TeMHo-KopHHHeBbie, BepeTeHOBHAHbie, b ceneHHH oKpymbie hjih cnenca 
cnniocHyTbie, nocTeneHHO OTTXHyTbie b juihhhmh hochk, c 12 pe6paMH. 

Tnn: C. kossinskyi (Krasch.) Kirp. 

CBoeo6pa3Haa rpynna, no HeKOTopbiM npH3HaxaM (ccmbhkh c xapaKTepHOH nenep- 
HeHHocTbio noBepxHOCTH, HaMenaiomHeca KpbuioBHjtHbie pe6pa, HecxojibKO yTOJimeHHbie 
meTHHKH nannyca) ymiOHfliomaflca k pojty Steptorhamphus Bunge. Bo3moxcho, npn 6ojiee 
y3KOH TpaKTOBKe o6i>eMa pojioB ee npnjteTca BbweJiHTb b oco6bih pojx, KaK sto yxce cjiejiaHo 
c rpynnoH Zollikoferiastrum (KaMejiHH, 1993). 3 BHjta jjaHHOH cexuHH npoH3pacTaK)T b 
Cpejmen A3hh, KauirapHH h THMajianx. 

Cephalorhynchus soongoricus (Regel) Kovalevsk. 1962, Oji. Y36. 6 : 491. — Lactuca 
soongorica Regel, 1867, Bull. Soc. Nat. Mosc. 40, 2, 3 : 174. 

Cephalorhynchus kossinskyi (Krasch.) Kirp. 1964, Oji. CCCP, 29 : 347. — Cicerhita 
kossinskyi Krasch. 1927, H3b. Tji. 6ot. cajia, 26, 2: 115. 

Cephalorhynchus macrorhizus (Royle) Tuisl, 1968, Ann. Naturhistor. Mus. Wien, 72 : 
618. — Mulgedium macrorhizum Royle, 1835, Ill. Bot. Himal. Mount. 2, 6 : tab. 61, fig. 
1 (a — c). — M. laevigatum DC. 1838, Prodr. 7 : 249. — Melanoseris saxatilis Edgew. 
1846, Trans. Linn. Soc. 20 : 79. — Lactuca hoffmeisteri Klotsch, 1862, in Klotsch et 
Garcke, Bot. Ergebn. Prinz Waldemar: 81, tab. 80. — L. laevigata (DC.) Clarke, 1876, 
Comp. Ind.: 269. — L. macrorhiza (Royle) Hook. f. 1881, FI. Brit. Ind. 3 : 408. — 
Cicerbita duthieana Beauverd, 1910. Bull. Soc. Bot. Geneve, 2 Ser., 2 : 119. — 
C. laevigata (DC.) Beauverd, 1910, 1. c.: 120. — C. macrorhiza (Royle) Beauverd, 1910, 
1. c.: 134. — Cephalorhynchus saxatilis (Edgew.) C. Shih, 1991, Acta Phytotax. Sin. 29, 
5 : 416. — C. albiflorus C. Shih, 1991, 1. c.: 415. 

Pa3,aejieHHe Cicerbita macrorhiza (= Cephalorhynchus saxatilis) h C. laevigata no 
CTeneHH h xapaKTepy pacceneHHH cTe6jieBbix jihctbcb mbi, BCJiejt 3a G. Tuisl (1968), 
CHHTaeM HenocTOBepHbiM. Cxoahmm o6pa30M BapbnpyiOT JiHCTbfl Cephalorhynchus soon¬ 
goricus , ojmaKO HHKoraa He 6biBaa nojiHOCTbio nepHCTopacceneHHbiMH. TaKxce ejiBa jih 
moxcho oco6o BbijjejiHTb h 6 ejiouBeTKOByio (JjopMy Cicerbita duthieana (= Cephalorhync¬ 
hus albiflorus). FIofloGHbie c})opMbi BCTpeneHbi h y npyrnx bhaob rpynnbi Cicerbita s. 1. 
(KaMejiHH, 1993). Otmcthm TaKxce, hto Mulgedium macrorhizum 6 bui jtencTBHTejibHO 
oGHapojtOBaH He b 1839 r., xa k npHHXTo CHHTaTb, a b 1835 r. Ha Ta6jinue c aHajiH30M. 

6 . Crepidiastrum Nakai, 1920, Bot. Mag. (Tokyo), 34 : 147. 

TpaHHUbi pojta Crepidiastrum 6wjih ycTaHOBJieHbi J.-H. Pak h S. Kawano (1992). B 
rpynne pojtoB H3 pojtcTBa Ixeris Cass. 3tot poa oTjiHHaeTCH ceMHHKaMH 6e3 HocHKa hjih 


113 



C KOpOTKHM HOCHKOBHJIHbIM CyXCCHHeM, C o6bIHHO LUHpOKHMH, CJia6o HepaBHbIMH HJ1H 
paBHbiMH peGpaMH, cocTaBJieHHbiMH KJieTKaMH jiH6pH(t)opMa h OApeBecHeBLueH napeHXH- 
mw, h c KpeMOBo-GenbiMH onajjaiomHMH meTHHKaMH nannyca, a Taxxce ochobhwm 
X pOMOCOMHbIM HHCJIOM X = 5. B TaKOM IlOHHMaHHH OH OXBaTbIBaeT BCe BHflbl npHHHTOID 
bo «Ojiope CCCP» (UBejieB, 1964) pojja Paraixeris , CHHOHHMH3HpyeMoro yxa 3 aHHbiMH 
aBTOpaMH c poflOM Crepidiastrum. 

Crepidiastrum denticulatum (Houtt.) Pak et Kawano, 1992, Mem. Fac. Sci. Kyoto 
Univ. (Ser. Biol.), 15 : 56. — Prenanthes denticulata Houtt. 1779, Nat. Hist. 27 : 385, tab. 
66, fig. 4. — Paraixeris denticulata (Houtt.) Nakai, 1920, Bot. Mag. (Tokyo), 34 : 156. 

BecbMa noJiHMopcJ)HbiH bhjj c ujhpokhm apeajioM, pacnpocTpaHeHHbin b necax Pocchh 
(flajibHHH Boctok), boctohhoh MoHrojiHH, KHTaa, KopeH, 5Iiiohhh h BbeTHaMa, h TpyaHO 
OTHHHHMbiH ot HMeiomero fiomth HjteHTHHHbiH apean Crepidiastrum sonchifolium (Bunge) 
Pak et Kawano (1992 : 58). Kax noxa3ajio H3yneHHe repOapHoro MaTepnana, sth BHjthi 
Haae)KHO pa3JiHHaiOTC5i no cnejtyiomHM npH3HaxaM. Cpe^Hwe CTe6jieBbie jiHCTba y C. den¬ 
ticulatum y3KOCTe5jieo6T>eMJiK)iJUHe, uejibHOKpaHHbie jih6o 6ojiee hjih MeHee BbieMnaTO- 
3y6naTbie jto nonacTHbix; y C. sonchifolium — iuHpoKOCTe6jieo6T>eMJnomHe, b hhxchch 
nonoBHHe c jyiHHHbiMH ocTpbiMH 3y6uaMH. Pbuibita h TpyOxH nbuibHHKOB y C. denticulatum 
6ypOBaTO-3ejieHoro UBeTa, y C. sonchifolium — Bceraa xcejiTbie. Ccmahkh y C. denticu¬ 
latum 6bicTpo cyxceHHbie b oneHb kopotkhh hochk, y C. sonchifolium — 6onee nocre- 
neHHO OTTflHyTbie b 3aMeTHbiH hochk okojio 1 mm jui. 

Ha H3yneHHOM MaTepnane BbiaBJieHa H3MeHHHBocTb no HajiHHHio hjih OTcyrcTBHio 
BbipOCTOB Ha BepxyiUKe BHyTpeHHHX JIHCTOHKOB oOepTKH. OopMbI C BbipOCTaMH H 6e3 HHX 
BCTpenaiOTCfl y o6ohx paccMaTpHBaeMbix bhjjob bo Bcex nacTJix apeana h Moryr TpaKTO- 
BaTbca b xanecTBe pa3HOBHjjHOCTeH. OTMeneHHaa npexcjxe (Stebbins, 1937) H3MeHHHBOCTb 

JUIHHbl JIHCTOHKOB o6epTKH B COHeTaHHH C HajlHHHCM BbipOCTOB npOHBJiaeT KOM6HHaTHB- 
HbiH xapaKTep. 

Crepidiastrum denticulatum (Houtt.) Pak et Kawano var. cornutum Sennik. var. 
nov. 

Involucri phylla interiora apice excrescentia convexa donata. 

Typus: «Corea, Quelpaert, in littore, 16 mars 1911, N 4812, Taquet» (LE). 

BHyTpeHHHe JIHCTOHKH 06epTKH Ha BepLUHHe C H30rHyTbIM BbipOCTOM. 

Tnn: «Corea, Quelpaert, in littore, 16 mars 1911, N 4812, Taquet» (LE). 

BcTpenaeTca npeHMymecTBeHHO b ceBepo-BOCTOHHOH nacTH apeana BHjja (ilnoHHa, 
n-OB Kopea, ceBepo-BOCTOHHbin KHTan (MaHHxcypna), pocchhckhh flajibHHH Boctok). 

Crepidiastrum sonchifolium (Bunge) Pak et Kawano var. elegans (Franch.) Sennik. 
comb, et stat. nov. — Lactuca elegans Franch. 1895, Journ. Bot. (Paris), 9 : 262. 

BcTpenaeTca npeHMymecTBeHHO b K)ro-3ana,aHOH nacTH apeana BHna (ueHTpanbHbin h 
loxcHbiH KHTan). 

JIonacTHOJiHCTHbie 3K3eMnnapbi C. denticulatum Mbi OTMenaeM b xanecTBe c})opMbi. 

Crepidiastrum denticulatum (Houtt.) Pak et Kawano f. pinnatipartitum (Makino) 
Sennik. comb. nov. — Lactuca denticulata (Houtt.) Maxim, f. pinnatipartita Makino, 
1898, Bot. Mag. (Tokyo), 13 : 48. — Paraixeris pinnatipartita (Makino) Tzvel. 1964, 
Oji. CCCP, 29 : 398. 

Crepidiastrum chelidoniifolium (Makino) Pak et Kawano, 1992, Mem. Fac. Sci. Kyoto 
Univ. (Ser. Biol.), 15 : 56. — Lactuca chelidoniifolia Makino, 1898, Bot. Mag. (Tokyo), 
12 : 47. — L. saxatilis A. Baran. 1954, Acta Soc. Harb. Invest. Nat. Ethn. 12 : 34, fig. 
27—30, nom. invalid, altern.; id. 1960, Feddes Repert. 63 : 289, nom. invalid, altern. — 
Ixeris saxatilis A. Baran. 1954, 1. c.: 34, nom. invalid, altern.; id. 1960, 1. c.: 289, nom. 
invalid, altern. — Paraixeris saxatilis A. Baran. ex Tzvel. 1964, Oji. CCCP, 29 : 400. — 
Crepidiastrum saxatile (A. Baran. ex Tzvel.) Pak et Kawano, 1992, 1. c.: 57. — ? 
C. koidzumianum (Kitam.) Pak et Kawano, 1992, 1. c.: 57. 

06HapyxceHHbiH Ha TeppHTopnn MaHHxcypHH (EapaHOB, Ckbopuob, 1954; Baranov, 
1960) h poccHHCKoro flaribHero BocToxa (Ka6aHOB, 1959), BbicoxoropHbiH bhjj Crepidi¬ 
astrum saxatile He 6biJi HjteHTHc})HUHpoBaH c ToxmecTBeHHbiM eMy bhaom C. chelidoniifo¬ 
lium, HO CpaBHHBaJICfl c He pOflCTBeHHbIMH eMy apyrHMH BOCTOHHOa3HaTCKHMH BHJtaMH 
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Ixeris s. 1. H3yneHHe repOapHoro 3K3eMnjiapa H3 THnoBoro MecTOHaxoxcacHHJi Lactuca 
saxatilis («KHTaH, X3HnyHit35iHcxa5i npoB., ye3a IIIaHHXCH, p-H Bshxs, ropa flaTyaHHU3a, 
cxajibi Ha BcpiiiHHC ropw, 24 VIII 1953, N° 1502, Wang Kuang-cheng», LE) noKa3ajio 
ero nojiHyio ToxmecTBeHHOCTb c 3X3eMnnapaMH Crepidiastrum chelidoniifolium m -Hiiohhh 
no BceM npH3HaxaM cTpoeHHH oOepTXH h ceMAHXH, KOTopbie cHHTajiHCb pa3rpaHHHHBaio- 
luhmh 3th 2 Bnaa (IjBeneB, 1964; Pak, Kawano, 1992). 

llocKOJibKy Ha3BaHHC Lactuca saxatilis 6 bi.no npeanoxceHO (aBaxabi!) c anbTepHaTHB- 
HbiM Ha3BaHHCM Ixeris saxatilis nocne 1953 r., hh oaHO H3 sthx Ha3BaHHH He ABnaeTcn 
AeHCTBHTejibHO o6HapoflOBaHHbiM. BnepBbie BanHaH3attH5i Ha 3 BaHna stopo TaxcoHa b pone 
Paraixeris (UBeneB, 1964) 6bma npoH3BeaeHa ccbinxow HaanarH03 h repOapHbie o6pa3Ubi 
A. H. EapaHOBa c OTBepxeHHeM o6ohx anbTepHaTHBHbix Ha 3 BaHHH. 

Crepidiastrum humifusum (Dunn) Sennik. comb. nov. — Lactuca humifusa Dunn, 
1903, Journ. Linn. Soc. London (Bot.), 35 : 512. — Ixeris humifusa (Dunn) Stebb. 1937, 
Journ. Bot. (London), 75 : 50. — Paraixeris humifusa (Dunn) C. Shih in litt. 

CeMHHKH 3Toro BHna, ynoMAHyToro G. Stebbins (1937) cpean coMHHTenbHbix, coot- 
BeTCTByiOT ceMflHKaM BHnoB cexuHH Paraixeris (Nakai) Pak et Kawano poaa Crepidiast¬ 
rum. XpaHflmnecfl b LE rep6apHbie o6pa3Ubi 3Toro BHaa H3 KHTaa («W. Hupeh, N 1012, 
E. H. Wilson»; «Prov. Szechwan (S. Wushan), March 1889, N 5571, A. Henry») 6biJiH 
no Hauiew npocb6e jno6e3HO onpeaeneHbi Prof. Shih Chu. 

Sect. Crepidopsis (Babe, et Stebb.) Sennik. comb. nov. — Youngia sect. Crepidopsis 
Babe, et Stebb. 1937, Gen. Youngia: 25. 

Twn: Crepis tenuifolia Willd. (= Youngia tenuifolia (Willd.) Babe, et Stebb., 
Crepidiastrum tenuifolium (Willd.) Sennik.). 

B cexuHH 2 6nH3KoponcTBeHHbix BHaa, o6HTaiomHx Ha apnaHbix xaMeHHCTbix cxjioHax 
HHxcHero h cpenHero noaca rop CpeaHen A3hh, ioxhoh ChGhph, MoHronHH, KnTan h 
BbeTHaMa. 

Crepidiastrum tenuifolium (Willd.) Sennik. comb. nov. — Crepis tenuifolia Willd. 
1803, Sp. PI., ed. 3, 3 : 1606. — Youngia tenuifolia (Willd.) Babe, et Stebb. 1937, Gen. 
Youngia: 46. — Prenanthes diversifolia Ledeb. ex Spreng. 1826, Syst. Veg. 3 : 657. — 
Youngia diversifolia (Ledeb. ex Spreng.) Ledeb. 1846, FI. Ross. 2, 2 : 837. — Y. altaica 
(Babe, et Stebb.) Czer. 1964, On. CCCP, 29 : 383. — Y. tenuifolia (Willd.) Babe, et 
Stebb. subsp. altaica Babe, et Stebb. 1937, 1. c.: 50. 

JleKTOTHn (Babcock, Stebbins, 1937 : 47) : «Siberia, Herb. Willd. N 14762-2» (B). 

Crepidiastrum tenuicaule (Babe, et Stebb.) Sennik. comb, et stat. nov. — Youngia 
tenuifolia (Willd.) Babe, et Stebb. subsp. tenuicaulis Babe, et Stebb. 1937, Gen. Youngia: 
52. — Y. tenuicaulis (Babe, et Stebb.) Czer. 1964, On. CCCP, 29 : 385. 

Twn: «Outher Mongolia, south central part, Artsa Bogdo Mountains, foothills, steep 
slopes, 36.8 km east of camp 16 in Andrews’Third Asiatic Expedition, N 352, L. W. Cha- 
ney» (UC). 

Bham 3toh cexitHH b pa6oTax no cfcmope CCCP paccMaTpHBanncb b cocTaBe poaa 
Youngia Cass., xyaa ohh, Ha Ham B3rnaa, BxmoneHbi 6biTb He Moryr. H36paHHbin 
nexTOTHnoM pona Youngia (Babcock, Stebbins, 1937) BHa Y. lyrata Cass. (= Y. japonica 
(L.) DC) h poncTBeHHbie eMy bham H3 cexunfi Youngia h Mesomeris Babe, et Stebb. 
HMeiOT 6onee nnn MeHee cnniocHyTbie ccmhhxh c 12—15 tohxhmh HepaBHbiMH pe6paMH, 
rae xaxaoe TpeTbe pe6po 6onee BbicTynaeT Haa noBepxHOCTbio ceMAHXH, neM nponne, a 
OoxoBbie pe6pa nacTO BbirnflaflT y3xoxpbinoBHaHbiMH. B ocHOBaHHH ccmahxh HaMenaeTCfl 
cnHaHHe pe6ep b rpynnbi no 3 pe6pa, pa3aeneHHbie 6opo3axoii; pe6pa b BepxHeii nacTH 
cHa6xceHbi aoBonbHO aaHHHbiMH BonocxaMH — BbicTynaMH xneTOx 3X30xapnH«. Bnaw 
npoHHx cexuHH, BbiaeneHHbix b poae Youngia b MOHorpac{)HH E. B. Babcock h G. L. Steb¬ 
bins (1937), cymecTBeHHO OTnunaiOTCfl ot BHaoB cexitHH Youngia h Mesomeris CTpoeHHeM 
nannyca h pe6ep ceMAHxn h, no-BHawMOMy, othocatca x apymM poaaM. 

Kax noxa3an aHanH3 repSapHoro MaTepnana, pacreHna, npHHaaJlexamHe x BHaaM 
Youngia tenuifolia h Y. tenuicaulis , hmciot cna6o cxaTbie, b ceneHHH snnHnTHHecxne 
ceM^HXH 6e3 Hocnxa, c 10 mHpoxHMH ynnomeHHbiMH hohth paBHbiMH pe6paMH h 
onaaaiouuHMH meTHHxaMH nannyca. 3th npH3Haxn BbiaenaiOT yxa3aHHbie BHaw xax H3 
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poaa Youngia, TaK h H3 poAa Crepis L., ho Hapjmy c ochobhbim xpomocomhbim hhcjiom 
x = 5 (Babcock, Stebbins, 1937) h npH3HaicaMH Mop<})onorHH pacTeHHH (nepncTopacce- 
HeHHbie JIHCTbX, BbipOCTbl Ha BepxyLUKe BHyTpeHHHX JIHCTOHKOB o6epTKH) n03BOJWK)T 
OTHecTH 3 th bham k poAy Crepidiastrum. 

7. Ixeridium oldhamii (Maxim.) Sennik. comb. nov. — Lactuca oldhamii Maxim. 
1874, Mel. Biol. Bull. Phys.-Math. Imp. Sci. St.-Petersb. 9 : 363. 

3tot pacnpocTpaHeHHbiH b KDfo-Boctohhoh A3hh bha OTJiHHaeTca ot 6ah3xopoact- 
BeHHoro /. laevigatum (Blume) Pak et Kawano LUHpoKOJiaHueTHbiMH koxchctbimh jihctb- 
HMH, KOTOpbie MOryT 6bITb UeJIbHOKpailHblMH HJIH BOJIHHCTO-3y6HaTblMH. 

8 . Mulgedium Cass. 1824, Diet. Sci. Nat. 32 : 296. 

Lectotypus (Sennikov, h. 1. fide Khpiihhhhkob, 1964): M. runcinatum Cass. 
(= M. tataricum (L.) DC.). 

CneaoBaHHe npaBHJiaM HOMeHKJiaTypbi noOyxcAaeT Hac xoppexTHO o6o3HaHHTb nexTO- 
THn poAa Mulgedium b coBpeMeHHOM (KnpnHHHHXOB, 1964) noHHMaHHH rpaHHu poAa. 
HanGonee cxoxchh c THnoBbiM bha M. sibiricum (L.) Less. He CBfl3aH c hhm tcchmm 
poflCTBOM h npexcAe Bbwejiajicx b oco6mh poA. Ha AaHHOM 3Tane Hccjie^OBaHHX mu 
npeanoHHTaeM TpaxTOBaTb sth bham xax npeACTaBHTenen oco6bix cexijHH nonHMopcfmoro 
poAa Mulgedium , xapaxTepH3yiomeroc5i chhhmh uBeTxaMH, 6ojiee hjih MeHee crunocHy- 
TbIMH npOAOJirOBaTbIMH CeMXHKaMH C HepaBHbIMH (2—3 yBeJIHHeHHbIX AO KpbUIOBHAHbIX) 
CBo 60 AHbIMH pe6paMH H AOBOJlbHO TOHKHMH KpeMOBO-6eJIbIMH HJIH XCeJITOBaTbIMH, 3a3y6- 
peHHbiMH hjih noHTH DiaAKHMH meTHHKaMH nannyca. Bham stofo poAa lunpoxo pacnpoc- 
TpaHeHbi b ceBepHOH ( M . tataricum) h ceBepo-BocTOHHOH (M. sibiricum) EBpa3HH. 

Sect. Mulgedium. 

Mulgedium tataricum (L.) DC. 1838, Prodr. 7 : 248. — Sonchus tataricus L. 1771, 
Mant. PI. 2 : 572. 

Sect. Lagedium (Sojak) Sennik. comb, et stat. nov. — Lagedium Sojak, 1961, Novit. 
Bot. Hort. Bot. Univ. Car. Prag.: 34; emend. C. Shih, 1988, Acta Phytotax. Sin. 26, 5 : 
393. 

Tnn: Lagedium sibiricum (L.) Sojak (= Mulgedium sibiricum (L.) Less.). 

Mulgedium sibiricum (L.) Less. 1832, Synops. Compos.: 142. — Sonchus sibiricus 
L. 1753, Sp. PL: 795. 

BKJiioHeHHe npn nepBOonncaHHH b poA Lagedium nexTOTHna poAa Mulgedium He 
AenaeT Ha3BaHHe nepBoro He3axoHHbiM, Tax xax 3 tot jiexTOTnn 6bui Bbi6paH nocjie 
o6HapoAOBaHH« Lagedium (ct. 52.2, 3 aM. 2 «MeacAyHapoAHoro xoAexca OoTaHHHecxoH 
HOMeHXJiaTypbi» (International code..., 1994). 

TpaAHUHOHHO x poAy Mulgedium npHHSiTO othochtb Taxxce bha M. lessertianum DC. 
(Shih, 1991). Kax noxa3ajio H3yneHHe CTpoeHHH ccmbhxh h nannyca AaHHoro BHAa, oh 
H e MOJxeT 6biTb othccch hh x OAHOMy poAy noATpn6bi Lactucinae h, no-BHAHMOMy, 
HBAHeTca npeACTaBHTeneM rHMajiancxoro poAa Dubyaea (noATpn6a Crepidiinae). CncTe- 
MaTHHecxoe nonoxceHHe yxa3biBaBiuHxc5i aah TeppHTopnn KnTaa bhaob Mulgedium 
bracteatum (Hook. f. et Thoms, ex Clarke) Shih h M. monocephalum (Chang) Shih, 
npeAnonoxcHTenbHO He othocbiuhxcb x poAy Mulgedium , ocTanocb a/ia Hac HeH3BecTHbiM. 

JI cepACHHO npH 3 HaTeneH Dr. Charles Jeffrey, mo6e3HO npncjiaBiiieMy xonnn hcao- 
cTynHbix MHe CTaTen, h Prof. Shih Chu 3a noMomt b onpeAeneHHH repOapHbix o6pa3UOB. 

Pa6oTa BbinoAHeHa npn cjwHaHcoBOH noAAepxcxe MexcAyHapoAHoro HayHHoro c})OHAa 
(International Science Foundation, rpaHT NUW 300). 
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EoTaHHHecKHH HHCTHTyr nojiyneHO 1 VII 1996 

hm. B. JI. KoMapoBa PAH 
CaHKT-IleTep6ypr 


SUMMARY 

The paper presents taxonomic and nomenclatural changes in some genera of the subtribes 
Lactucinae and Crepidiinae ( Asteraceae, Lactuceae). On the ground of the texture of achene and 
pappus, new sections Poicilachena, Tianschania and Azurella ( Cicerbita ), Lagedium C Mulgedium ), 
Pterorhynchus (Cephalorhynchus ) and Crepidopsis (Crepidiastrum ) are established. Three species 
are transferred into the genus Paraprenanthes , three into Crepidiastrum, one into Mycelis and one 
into Ixeridium due to more precise definition or alteration of generic limits. Examination of specific 
variability enable to enrich synonymy for Pterocypsela indica and Crepidiastrum chelidoniifolium, 
as well as to establish three new varietes in Cicerbita azurea, Crepidiastrum denticulatum (including 
a new form) and C. sonchifolium. Nomenclature of «Lactuca saxatilis» y treated as the synonym of 
Crepidiastrum chelidoniifolium, is emended. Lectotypification of the genus Mulgedium is proposed. 
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<t>JI0PHCTH4ECKHE HAXOJJKH 


YHK 582.29(470.343) 


© K). T. CyeTHHa 

JIHIUAHHHKH TOPOflA HOUIKAP-OJIA, HOBblE flJI a PECIiyBJIHKH 

MAPHfif 3JI 

Yu. G. SUETIN A. LICHEN SPECIES OF YOSCHKAR-OLA CITY, NEW FOR THE MARI EL REPUBLIC 

ripHBeaeHbi aaHHbie 06 1 poae h 15 BH.iax jihw&hhhkob ropoaa fiouiKap-Onu, hobmx im MapiificKOH 
PecnydriHKH. 

HccjieflOBaHwe jwxeHOcfiJiopbi MapHHCKOH Pecny6jiHKH 6biJio HanaTo b 1931 r. 
B. FI. BacHjibKOBbiM h Jl. H. BacHJibeBOH h aonojiHeHO b nocjieayiomHe ro^bi BacnjibKO- 
bwm (1940). Ha ocHOBe yKa3aHHOH nyOjiHKauHH, a TaKxe paOoT JI. T. B«3poBa (1970a, 6), 
Jl. H. BacHJibeBOH h B. A. Kpenepa (1981) 6bui cocTaBjieH ciihcok JiHiuaHHHKOB Pecny6- 
J1HKH MapHH 3jl, BKJIIOHaiOmHH B Ce6fl 207 TaKCOHOB. OflHaKO 3THMH HCCJICAOBaHHHMH 
He 6buia 3aTpoHyTa jinxeHO(})Jiopa OKyjibTypeHHbix jiaHfluiacjrroB (ropo^OB, nocejiKOB h 
t. ji.) oOcneayeMOH TeppHTopHH. 

Uejib HacToameii paOoirbi — H3yneHHe anncjiHTHOH jiHxeHO<t)jiopbi ropojia HouiKap-Qnbi. 

JlHLuaHHHKH coGnpanH b 1993 r. b HexpynHbix napxax, Ha KjiaaOwme «MapKOBo» h 
H a yjiHuax ropoaa. OOcjieaoBaHbi 13 bh^ob aepeBbeB: Tilia cordata Mill. — flOMHHHpy- 
joluhh cpeflH 3ejieHbix Hacaxcj^eHHH ropo^a; nacTO BCTpenaiomHHCH — Betula pendula 
Roeth.; HHTpoayuHpoBaHHbie — Acer negundo L., Populus balsamifera L., P. trichocarpa 
Hook., a Taxxce Acer platanoides L., Alnus qlutinosa (L.) Gaertn., Padus avium Mill., 
Populus tremula L., Quercus robur L., Sorbus aucuparia L., Ulmus glabra Huds., 
U. laevis Pall, npw stom HCCJieaoBajiH aepeBbfl BHprHHHJibHoro OHToreHeTHnecKoro 
cocToaHHa npereHepaTHBHoro nepHoaa, aepeBba reHepaTHBHoro nepwo^a h cyOceHHJibHbie 
pacTeHHH (flnarH03bi..., 1989). 

B jiHxeHOc})Jiope r. HouiKap-Qnbi bbiabjicho 15 hobmx ;yi5i MapnncKOH PecnyOjiHKH 
bhaob JiHiuaHHHKOB, 3 H3 KOTopbix npHHafljiexcaT k poay Candelariella, BnepBbie bkjho- 
HeHHOMy B CnHCOK JiHiuaHHHKOB H3ynaeMOH TeppHTOpHH. 

06pa3Ubi onpe^ejiajiH no oOmenpHHaTbiM b jinxeHOJiorHH MeToaaM (OKCHep, 1974). 
06pa6oTKy MaTepnajia ocymecTBJiajin Ha KacJjeape OoTaHHKH, SKOJiorHH h c})H3HOJiorHH 
pacTeHHH MapnHCKoro rocyHHBepcHTeTa (MapIY), a TaKXce Ha Kacjieflpe mhkojiofhh h 
ajibrojiorHH OHOJiorHHecKoro (JiaKyjibTeTa Mockobckopo rocyaapcTBeHHoro yH h BepcHTeTa 
hm. M. B. JIoMOHocoBa. npaBHjibHOCTb onpeaejieHHfl npoBepeHa b TepOapHH jiniuaHHH- 
KOB JiaGopaTOpHH JinxeHOJiorHH H GpHOJIOrHH BOTaHHHeCKOrO HHCTHTyTa HM. B. JI. Ko- 
MapoBa PAH (BHH PAH), Kyija nepe^aHa nacTb o6pa3uoB. 

B npeacTaBJieHHOM cnncKe bh^ob yKa3biBaeTCH KpaTKaa MopcJiojiorHHecKafl xapaKTe- 
pncTHKa BH^a, cyOcTpaT, BCTpenaeMOCTb co cjieayiomHM o6o3HaneHHeM: oneHb peaico 
(1—2 MecTOHaxoxAeHHa BHjja), H3peaKa (3—6 MecTOHaxoxcfleHHH), nacTO (7 h Gojiee 
MecTOHaxoxcjjeHHH); xapaKTep pacnpocTpaHeHHfl b ropo^e. Ha3BaHHH bhaob aaHbi no 
paOoTe R. Santesson (1993). 

Candelariella aurella (Hoffm.) Zahlbr. OioeBHiue 3ejieHOBaTO- hjih AHHHO-acejiToe, 
MejiK03epHHCToe c HeMHoroHHCJieHHbiMH anoTeuHHMH hjih 6e3 hhx, o6pa3yeT naTHa 
pa3J!HHHOH (J)OpMbl H pa3MepOB Ha CTBOJiaX AepeBbeB. 
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Ha Kope Betula pendula, Quercus robus, Ha CTBOJiax Populus balsamifera, P. tricho- 
carpa, Ha nepHuepMe Sorbus aucuparia, Ha nepnaepMe h Kopice Tilia cordata. HacTo; 
pacnpocTpaHeHHbiH b ropoae bhu. 

C. vitellina (Ehrh.) Miill. Arg. CnoeBHme xenToe, 0.5—1 (peaxo ao 1.5—2) cm b 
AHaM., OopoaaBHaToe, nacTO GyropnaToe, HHoraa apeojiHpoBaHHoe. AnoTeuHH HecKOJibKo 
KpynHee, neM y npeabiaymero BHaa, MHoroHHCjieHHbie, nacTO cxyneHHbie b ueHTpe 
cjioeBHuua, HHoraa yrjioBaTbie; HHoraa OTcyTCTByiOT. 

Ha nepnaepMe Acer negundo, A. platanoides, Alnus glutinosa, Padus avium, Sorbus 
aucuparia, Ha xopxe Betula pendula, Ulmus laevis, Quercus robur, Ha CTBOJiax Populus 
balsamifera, P. tremula, P. trichocarpa, Ha nepnaepMe h xopxe Tilia cordata. HacTo; 
luupoKO pacnpocTpaHeHHbiH b ropoae BHa. 

C. xanthostigma (Pers.) Lettau. CnoeBHme xcenToe, npeacTaBneHO paccenHHbiMH, 
o6oco6jieHHbiMH MenKHMH MyHHHCTbiMH 3epHbiiuKaMH, 6e3 anoTeuHeB. Ha nepnaepMe 
Acer negundo, Populus tremula, Sorbus aucuparia, Ha nepnaepMe h xopxe Tilia cordata. 
H3peaxa; b napxax h Ha ynnuax oxpanH ropoaa. 

Lecanora hagenii (Ach.) Ach. CnoeBHme GenoBaTO- hjih 3 eneHOBaTO-cepoe, tohkoc, 
GojibmeH nacTbio He pa3BHTO. AnoTeuHH mcjikhc, MHoroHHcneHHbie, npnxcaTbie k cnoeBH- 
my pacnonaraioiunecfl rpynnaMH huh oGocoGneHHO. 

Ha nepnaepMe Acer negundo, A. platanoides, Alnus glutinosa, Padus avium, Sorbus 
aucuparia, Ha CTBOJiax Populus balsamifera, P. tremula, P. trichocarpa, Ha xopxe 
Quercus robur, Ulmus glabra, U. laevis, Ha nepnaepMe h xopxe Tilia cordata. HacTo; 
iunpoKo pacnpocTpaHeHHbiH b ropoae Bna. 

Lecanora subintricata (Nyl.) Th. Fr. CnoeBHme cepoe, TOHKoe, njioxo pa3JiHHHMoe. 
AnoTeuHH MHoroHHCjieHHbie, pacceaHHbie, HexoTopbie tccho cGnnxceHbi, c BbinyxnbiM 
ancxoM h Hepeaxo cjiaGo BbipaxceHHbiM cjioeBHmHbiM xpaeM. 

Ha nepnaepMe Sorbus aucuparia. OneHb peaico; eanHHHHoe MecTOHaxoxcaeHne OTMe- 
neHo b napxe Ha ceBepHon oxpanHe ropoaa. 

Melanelia fuliginosa (Fr. ex Duby) Essl. in Egan (Parmelia laetevirens (Flot.) 
F. Rosend.). CnoeBHme c onnBxoBo-3eneHon BepxHen noBepxHOCTbio, po3eTxoBnaHoe, He 
Gojiee 3 cm b anaM., HMeiOTca ynacTXH, jinmeHHbie xopoBoro cnon. H3hjihh npaBHJibHo 
UHJiHHflpnHecKHe huh pacuiHpeHHbie Ha BepmHHe, npocTbie, peace pa3BeTBjieHHbie ao 
nepBoro nopaaxa, tccho coGpaHHbie b ueHTpe cjioeBHiua. 

Ha xopxe Tilia cordata. H3peaxa; Ha xnaaGniue h Ha yjinuax oxpanH ropoaa. 

M. subargentifera (Nyl.) Essl. CnoeBHme c onHBxoBo-xopnHHeBon BepxHen noBepx- 
HOCTbK), HeonpeuejieHHOH c£>opMbi, He Gonee 5 cm b anaM. Jlo xpanM nonacTen HMeioTca 
ynacTKH, jiHiueHHbie xopoBoro cnoa, a Taxace HeGojibmne po30BaTo-KopHHHeBbie Hexpo- 
THnecKHe n^THa. 

Ha xopxe Tilia cordata. OneHb peaxo; OTMeneH Ha yjinue Eonbuioe HnrameBO loacHon 
OKpaHHbi ropoaa. 

Phlyctys argena (Spreng.) Flot. CnoeBHme GenoBaTO-cepoe, b Bnae tohkoh, rnaaxoH, 
MecTaMH copeuH03HOH kopohkh no 2 cm b anaM., 6e3 anoTeuHeB. 

Ha xopxe Tilia cordata. OneHb peaxo; OTMeneH Ha ynnue Eojibmoe HnrameBO. 

Physcia adscendens (Fr.) H. Olivier. CnoeBHme co cBeTJio-cepon BepxHen noBepx- 
HOCTbio, 0.5—1 (peaxo ao 2) cm b anaM. Ha ynnuax ropoaa no cpaBHeHHio c napxaMH 
h KJiauGnmeM nacTO BCTpenaiOTCfl oGpa3Ubi c ManbiM hhcjiom pecHnnex, MeHbuiHMH 
no pa3MepaM LnneMOBnaHbiMH copannaMH, GyrpHCTbiM cjioeBHiueM, Ha BepxHen no- 
BepXHOCTH XOTOporO HMeiOTC5I TpemHHbl H p030BaT0-X0pHHHeBbie HexpOTHHeCXHe 
n«THa. 

Ha xopxe Betula pendula , Ha CTBOJiax Populus balsmifera, Ha nepnaepMe Sorbus 
aucuparia , Ha nepnaepMe h xopxe Tilia cordata. H3peuxa; b napxax, Ha xnaaGniue h Ha 
yjinuax oxpaHH ropoaa. 

P. tenella (Scop.) DC. in Lam. et DC. CnoeBHme co CBeTno-cepon BepxHen noBepx- 
HocTbio, oTnHHaeTcn ot npeabiaymero BHaa Hecxonbxo MeHbuiHMH pa3MepaMH h HannnneM 
ryGoBHUHbix copanen, He Bceraa OTHeTnnBO BbipaaceHHbix. IlpH3HaxH nopaxceHnn Te ace, 
hto h y BbimeonwcaHHoro BHaa. 
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Ha KopKe Betula pendula, Populus balsamifera, Ha nepnAepMe Sorbus aucuparia Ha 
nepHflepMe h KopKe Tilia cordata. H3peAKa; b napKax h Ha KJiaa6Hme. 

Physconia enteroxantha (Nyl.) Poelt. CnoeBHme c cepon BepxHen noBepxHOCTbio, c 
KOpHHHeBaTbIM OTTeHKOM H 6eJlbIM HaJldOM no KpaflM JIOnaCTeH, p03eTK0BHflH0e HJ1H 
HeonpeaejieHHOH $opMbi, ao 5 cm b AnaM. CopajiHH xcejiTbie, xpaeBbie h mapoBHAHbie, 
nacTo cjiHBaiomHecfl b MHoroHncneHHbie nama pa3JiHHHOH c{>opMbi. 

Ha Kopxe Tilia cordata. OneHb peAKo; OTMeneH Ha ynnue Bojibuioe HHrameBO. 

Rinodina exigua (Ach.) Gray. CnoeBHme b BHAe 6enoBaTO-cepoH, KpynHo6yropnaTOH 
KopoHKH, MecTaMH apeonnpoBaHHOH. AnoTeuHH MajiOHHCJieHHbie, pacceaHHbie, c iuiockhm 
AHCKOM. 

Ha Kopxe Tilia cordata. OneHb peAKo; OTMeneH Ha ynnue Bojibiuoe HnrameBo. 

R. purina (Ach.) Arnold. CnoeBHme b BHAe 3eneHOBaTO- hjih TeMHO-cepoH 3epHHCTOi« 
hjih 6yropnaTOH kopohkh, He Bceraa BbipaaceHO. AnoTeuHH MHoroHHCJieHHbie, o6oco6- 
jieHHbie, c BbinyKJibiM ahckom. 

Ha nepH^epMe Acer platanoides, Alnus glutinosa, Padus avium , Sorbus aucuparia , Ha 
Kopxe Betula pendula, Quercus robur, Ha cTBO/iax Populus balsamifera, Ha nepHAepMe h 
Kopxe Tilia cordata. HacTo; lunpoxo pacnpocTpaHeHHbin b ropoAe bha. 

Xanthoria Candelaria (L.) Th. Fr. CnoeBHme c xcejiTOH BepxHen noBepxHOCTbio, 
p 03 eTK 0 BHflH 0 e HJIH HeonpejieJieHHOH (J)OpMbI, C 3epHHCTbIMH H3HJJHHMH Ha KOHUaX 
jionacTen, nacTO He npeBbimaeT 2 cm b A«aM. 

Ha nepH,aepMe Sorbus aucuparia , na xopxe Quercus robur, Tilia cordata, Ulmus laevis. 
H3pemca; b napxax, Ha KJiaA6nme h Ha ynnuax oKpanH ropoAa. 

X. polycarpa (Hoffm.) Th. Fr. ex Rieder. CnoeBHme c xcejiTOH, xcenTOBaTo-cepoii 
BepxHen noBepxHOCTbio He npeBbimaeT 1 cm b jmaM. llpn pa3BHTHH cKyneHHbix b ueHTpe 
anoTeuneB y3KHe jionacTH cjioeBnma He othctjihbo BbipaxceHbi. 

Ha nepnAepMe Acer negundo , Ha xopxe Betula pendula, Tilia cordata, Ulmus laevis. 
OneHb pemco; OTMeneH Ha ynnue Bojibmoe HHrameBO. 

Tep6apHbie o6pa3Ubi jinmaHHHKOB xpaHBTca Ha Kac^ejnpe 6oTaHHKH, skoaothh h 
(})H3HOJIOrHH paCTeHHH MapTY. 

Bbipaxcaio HcxpeHHioK) 6jiaro;xapHOCTb HayHHbiM pyKOBOAHTenaM npocj). JI. A. }Kyieo- 
boh 3a o6cTo»TejibHbie KOHcyjibTauHH h A. B. IlHejiKHHy 3a noMomb b onpeAeneHHH 
jinmaHHHKOB. 

Pa6oTa BbinojiHeHa npn noAAepxcKe rpaHTa TocyAapcTBeHHOH HayHHO-TexHHnecKOH 
nporpaMMbi PAH «EnonorHHecKoe pa3Hoo6pa3He». 
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HHCJIA XPOMOCOM 
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© B. H. CTapooy6ueB 

HHCJIA XPOMOCOM HEKOTOPbIX PEflKHX BHJJOB COCYflHCTblX 
PACTEHHfl POCCHftCKOrO flAJIbHEIX) BOCTOKA 

V. N. STARODUBTSEV. CHROMOSOME NUMBERS IN SOME RARE SPECIES OF VASCULAR PLANTS FROM 

THE RUSSIAN FAR EAST 

npHBe^eHbi HHCJia xpomocom (2n) ana 12 peaxwx bhaob pacreHHH AajibHero Bocroxa Pocchh h3 ccmchctb 
Asteraceae, Berberidaceae, Betulaceae, Caprifoliaceae, Fabaceae, Uliaceae, Ranunculaceae Ha MaTepnane H3 
flpHMopcKoro xpaa h CaxajiHHCKOH ofijiacTH. 


Asteraceae 

Filifolium sibiricum (L.) Kitam., 2n = 18. IIpHMopcKHH Kpan, Oktr6pbckhh p-H, 6jih3 
noc. IIoKpoBKa, 1989 r., Ns 8911, HecTepoBa. 

Berberidaceae 

Diphylleia grayi Fr. Schmidt, 2n = 12. CaxajiHHCKaa o6ji., o-b KyHaiunp, ByjiKaH 
MeHAejieeBa, 1990 r., Ng 9000, CrapoflyOueB. 

Betulaceae 

Alnus japonica (Thunb.) Steud., 2n = 56. IIpHMopcKHH Kpan, QnbrHHCKHH p-H, 6jih3 
noc. npeoOpaaceHne, 1989 r., Ns 8927, HecTepoBa. 

Betula schmidtii Regel., 2n = 56. IIpHMopcKHH Kpan, XacaHCKHH p-H, n-OB TaMOB, 
1989 r., Ng 8934, HecTepoBa. 


Caprifoliaceae 

Weigela praecox (Lemoine) Bailey, 2n = 36. IIpHMopcKHH Kpan, XacaHCKHH p-H, n-OB 
TaMOB, 1989 r., Ng 8926, HecTepoBa. 


Fabaceae 

* Lespedeza cyrtobotrya Miq., 2n = 22. 1 IIpHMopcKHH Kpaii, XacaHCKHH p-H, 6jih3 
noc. KpacKHHO, n-OB MpaMopHbiH, 1989 r., Ng 8914, HecTepoBa. 

* L. tomentosa (Thunb.) Maxim., 2n = 22. IIpHMopcKHH Kpan, XacaHCKHH p-H, OKp. 
noc. AH^peeBKa, 1989 r., Ng 8915, HecTepoBa. 

Liliaceae 

Cardiocrinum glehnii (Fr. Shmidt) Makino, 2n = 24. CaxaJiHHCKaa o6ji., o-b KyHa- 
mnp, 6jih3 noc. lOxcHo-KypHJibCK, 1990 r., Ng 9010, Orapofly6ueB. 

Lilium buschianum Lodd., 2n = 24. npHMopcKHH Kpan, Oktr6pbckhh p-H, CKajiHCTbie 
oOHaxceHHR no npaBOMy 6epery p. Pa3,aojibHafl, 6jih3 noc. IIoKpoBKa, 1989 r., Ng 8913, 
HecTepoBa. 


1 3Be3noHKOH OTMeneHbi BHabi, xpoMOCOMHbie HHCJia KOTopbix ana AanbHero Bocroxa Pocchh npHBoaaTca 
BnepBbie. 


9 EoTaHHnecKHH xypHaji, N° 5, 1997 r. 
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L. cernuum Kom., 2n = 24. IIpHMopcKHH Kpafi, oxp. r. Haxoflica, H3BecTKOBbie CKajiw 
MopcKoro 6epera b ycTbe p. IIapTH3aHCKafl, 1989 r., Ng 8920, OrapoflyOueB. 

Trilliaceae 

Trillium smallii Maxim., 2n = 20. CaxamiHCKaa o6ji., o-b KyHaiimp, ByjixaH MeHfle- 
jieeBa, 1990 r., Ng 9001, CTaponyOueB. 

Ranunculaceae 

Pulsatilla integrifolia Tatewaki et Ohwi ex Miyabe et Tatewaki, 2n = 16. CaxajiHH- 
cicafl o6ji., o-b CaxajiHH, Ho6ejibCKHH xpeOeT, ropa Boflopa3flejibHa5i, noarojibuoBbiH no 5 ic, 
1989 r., BapKajiOB, BbiiiiHH (VLA). 

JloKyMeHTHpoBaHHbie repOapHbie o6pa3Ubi HaxoflflTca bo Bjia^HBocTOKe b flajibHeBOC- 
tohhom perwoHajibHOM repOapHH (VLA) npn EHOJioro-riOHBeHHOM HHCTHTyre flBO PAH 
h b fepOapHH BoTaHHHecKoro ca^a-HHCTHTyra flBO PAH. 


HHCTHTyr Jieca YpO PAH 
EicaTepHHGypr 


nonyneHo 4 XII 1996 
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IOBHJIEH H flATBI 


YRK 92(47 + 57) : 581.4 


CEPrEH HKOBJIEBHH COKOJIOB 

(k 100-JieTHK) CO flHH pOJKJieHHJl) 

N. E. BULYGIN, O. A. S VJAZEVA. SERGEI YAKOVLEVICH SOKOLOV (ON THE OCCASION 

OF HIS CENTENARY) 

HeM flanbLue b nponuioe yxojjHT ot Hac nejioBeK, TeM apne BbiCBeHHBaeTCH ero o6pa3, 
ero 3HaneHHe He TOJibKO xuia CBoero BpeMeHH, ho h ajih ceroflHfliiiHero aha. 

20 Maa 1997 r. HcnojiHHjiocb 6bi 100 JieT npoc|)eccopy Cepreio JlKOBJieBHHy CoKOJiOBy, 
KpynHeHmeMy yneHOMy, BeaymeMy jjeHjipojiory, reoOoTaHHKy, jiecoBeay, flOKTopy 6 ho- 
jiorHHecKHx Hayx, 3acjiyxceHHOMy fleflTejno HayKH PCOCP. C. Si. npopaOoTaji b EoTa- 

HHHecKOM caziy BoTaHHHecKoro HHCTHTyra 
hm. B. JI. KoMapoBa PAH (BHH) 27 JieT w Ha 
npoT5CKeHHH 14 JieT 3aBejiOBaji hm. B HeJiencoH 
cyjjbOe BoTaHHHecKoro caaa 3a rojjbi ero cymec- 
TBOBaHHH TpyjiHbie, «nepHbie», nepnoflbi nepeMe- 
xcajiHCb c nepHojiaMH nojn>eMa h npouBeTaHHH. 
Hmchho TaKHM nepHOflOM nojn>eMa ObiJiH rojjbi 
paOoTbi b Caziy C. Si. b KanecTBe 3aBeflyiomero. 
3HaneHHe fljifl Caaa C. Si. b XX b. Tax xce 
BejiHKo, Kax 3flyapj*a PereJia b XI b. 

C. Si. npHHHJi 3aBejioBaHHe BoTaHHHecKHM 
caaoM b anpejie 1938 r. H3 HeonyOjiHKOBaHHoii 
aBTo6Horpacf)HH C. Si.: «B3 hb Ha ceGa 3Ty o6«- 
3aHH0CTb, a He npeACTaBJi«Ji ce6e, HacKOJibKo 
OHa oxaxceTca thxckoh... Mohmh HenocpejjcTBeH- 
hwmh npejuuecTBeHHHKaMH no 3aBenoBaHHK) 
CaaoM ObiJiH B. JI. KoMapoB, A. n. KnbHHCKHH 
H H. B. IIlHnHHHCKHH. Caa 6bIJl npH HHX (J)aK- 
THHeCKH XpaHHTeJieM KOJlJieKUHH^KHBblX pacTe¬ 
HHH h cjiaObiM nponaraH^HCTOM OoTaHHHecKHx 
3HaHHH Ha noxa3e, maBHbiM o6pa30M, opaHxce- 
peHHbix pacTeHHH. Caa xax HaynHbiH oTfleji hh- 
CTHTyTa He hmcji cneunajibHoro npo({)Hji«, KOTopbiM oOjiaaajiH apyrne OTjiejibi BHHa... 
ripHnuiocb MHoroe npHBOflHTb b nopaflOK. npexcjie Bcero hcoGxojihmo 6 biJio npHjjaTb 
HayHHbiM paOoTaM BoTaHHHecKoro cajia onpeaejieHHbiH npoc|)HJib, otjihhhwh ot npocf)HJiH 
apyrnx oxaejioB BHHa. CrepxHeBOH npoGjieMOH 6biJia H36paHa npoOneMa HHTponyKUHH 
h aKKjiHMaTH3auHH pacTeHHH, caMbiM cymecTBeHHbiM o6pa30M CB5i3aHHa5i co Been aea- 
TejibHocTbio BoTaHHHecKoro cajja b npoiimoM, HacToameM h OyaymeM. HapojiHoxo3«HCT- 
BeHHaa HanpaBjieHHocTb sthx pa6oT — 3ejieHoe CTpoHTejibCTBO b ero uihpokom CMbicjie. 
PaOoTbi 3KcnepHMeHTajibHoro xapaKTepa flOJDKHbi 6buiH cocpeflOTOHHBaTbca Ha BBeaeHHH 
b KyjibTypy hobwx bhjiob h copTOB pacTeHHH, Ha BbiBejieHHH nocjiejiHHx, Ha H3yneHHH 
(}}H3HOJIOrHHeCKHX H 06 me 6 H 0 JI 0 rHHeCKHX H3MeHeHHH pacTeHHH npH HHTpOJiyKUHH. 
06men paGoTOH .ona Bcex coTpyaHHKOB OTjiejia h npHBJieneHHbix jihu cTajio cocTaBJieHHe 
MOHyMeHTajibHOH cbojikh „flepeBb« h KycTapHHKH CCCP”. MHoro SHeprHH npHimiocb 
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noTpaTHTb Ha yjiyHiueHHe xyjibTypHo-npocBeTHTeJibHOH pa6oTbi... Flo bccm HayHHbiii 
TeMaM 6biJiH BBefleHbi nporpaMMbi h mctoahhccxhc 3anncKH... Ebijih HanaTbi cjjeHOJioni- 
necKHe HaOjnoaeHHH... Bee 3 th h mhothc apyrae MeponpHHTHa noMoniH EoTaHHHecxoMy 
caay AOBOJibHO 6biCTpo 3aHaTb aoctohhoc MecTo cpe^H apyrax HayHHbix oT^ejioB Hhcth- 
Tyra». 

EjiecTflmHH opraHH3aTopcKHH TajiaHT, HeyeMHaa SHepraa, orpoMHaa spyanuna, He- 
o6biKHOBeHHoe TpyaojnoOHe, Bbicoxaa TpeSoBaTejibHocTb k ce6e h cbohm noAHHHeHHbiM, 
oGhjihc HayHHbix H^ew no3BOJiHJiH C. Si. caejiaTb EoTaHHnecxHH can b HayHHOM othouic- 
hhh BeaymHM b cTpaHe. B 3 th ro^bi Caa npHHHMan aKTHBHoe ynacTne b npoexTHpoBaHMi 
MHorHx perHOHanbHbix OoTaHHHecxHX caaoB, a C. Si., xpoMe Toro, KOHcyjibTHpoBaji hx 
Oyaymnx coTpyaHHxoB no BonpocaM opraHH3auHH HayHHOH pa6oTbi. C hmchcm C. Si. 
CBH3aHO co3aaHHe rjiaBHoro 6oTaHHHecKoro caaa PAH h CoBeTa OoTaHHnecxHx caao* 
CCCP. flBepn Ka6HHeTa C. SI. 6buiH OTxpbiTbi ana Bcex HyxaaiomHxca b coBeTax h 
noMomn, juin cneunajiHCTOB juo6oro npoc|)HJia: ot 6oTaHHKOB, JiaHfliiiacJyrHbix apxHTexTO- 
poB, jiecoBoaoB, npenoaaBaTejieH ao HH^xeHepoB-rpaAOCTpOHTCJieH, nmpoTexHHxoB, Me- 
HKOB H ap. 

C. SI. 6bui aeHapojioroM oneHb uinpoKoro anana30Ha h non™ SHUHXJioneflHHecxHX 
3HaHHH. B cbohx Tpyaax oh npeacTaeT nepea hbmh to xax aeHapojior-jiecoBea, JiecHOH 
(|)HTOueHOJior h THnoJior, to xax aeHapoc|)eHOJior h xpynHeHiiiHH cneunaJiHCT b o6jiac*ni 
Mopc})oreHe3a apeBecH>ix nopoa, to xax aeHapoJior-reorpac}), hHT poay ktop, jiaHaniac})THbiii 
apxHTeKTOp. B HeM yaHBHTejibHo coneTa/iHCb apxnn TanaHT tohkofo 3KcnepHMeHTaTopa 
h OnecTamero opraHH3aTOpa HayxH, TajiaHT xpynHeHiiiero TeopeTHxa h oaHOBpeMeHHO 
nponaraH^HCTa h nonyji5ipH3aTopa OoTaHHHecxnx 3HaHHH. C. Si. 6wji h oneHb yMejibiM h 
HacTOHHHBbiM opraHH3aTOpoM BHeapeHHB pe3yjibTaTOB HayHHbix pa3pa6oTOK b npaxTHxy 
JieCHOrO X035IHCTBa H 03eJieHeHHH, BpbIM no6opHHKOM OXpaHbl npHpOflbl, HHHUHaTOpOM 
MHornx npaBHTejibCTBeHHbix aKTOB, HanpaBJieHHbix Ha co3aaHne 3aKa3HHKOB h 3anoBeji- 
HHKOB, KOMnJieKCHbIX XO35IH0TB no paUHOHaJIbHOMy HCn0JIb30BaHHK) paCTHTeJIbHbIX pecyp- 
COB. 

fleHaponorna xax pa3aea OoTaHHXH, H3ynaiomHH apeBecHbie pacTeHHa, Tax xce CTapa, 
xax h caMa OoTaHHxa. OaHaxo Mbi no npaBy cBa3biBaeM 3apoxcaeHHe h CTaHOBJieHHe 
coBpeMeHHOH aeHapojiorHH c HMeHaMH B. H. CyxaneBa h ero yneHHxoB. CyxaneB nepBbiw 
noH5ui, hto CBeaeHHa o apeBecHbix nopoaax, aaBaeMbie b xypee CHCTeMaTHXH h Mopcjjo- 
norHH pacTeHHH, aaa aecoBoaoB HeaocTaTOHHbi (hct aaHHbix o Ohojiothh, sxojiothh, 
reorpac^HH, BHyTpHBHaoBOM pa3Hoo6pa3HH, npaxTHHecxoM 3HaneHHH). B 1905 r. oh Hanaji 
HHTaTb HOBbiil xype «reorpac})HHecxoe pacnpocTpaHeHHe apeBecHbix nopoa», hbhbihhhc* 
poaoHaHajibHHxoM coBpeMeHHOH aeHapojiorHH. Y CyxaneBa 6buio MHoro yneHHxoB h 
6jiecT5imHx nocjieaoBaTeJieH hoboto HayHHoro HanpaBJieHHa: H. A. KoHOBanoB, B. A. Ilo- 
BapHHUHH, A. fl. FoxceB, n. Jl. EoraaHOB, n. A. Axhmob, no3xce — B. C. ryjiHcaiiiBHJiH, 
O. H. PycaHOB, O. JI. menoTbeB, H. fl. K)pxeBHH h ap. Ho nepBbiM epean hhx 6bui 
C. Si. Coxojiob. Ecjih 3apoxcaeHHe hoboh aeHapojiorHH Mbi CB«3biBaeM c hmchcm Cyxane- 
Ba, to ee coBpeMeHHoe coaepxcaHHe — npexcae Bcero c hmchcm C. Si. B Tpyaax C. Si. h 
ero yneHHXOB h nocJieaoBaTejieH fleHapojiorHfl CTana tcm chhtcthhccxhm pasaenoM 
GOTaHHXH, XOTOpblH OXBaTbIBaeT BCK) CHCTCMy 3HaHHH O J^epeBHHHCTblX paCTCHHBX 
pa3JIHHHbIX 6HOMOpcf). 

OflHaxo aeHflpojioroM C. Si. cTan He cpa3y. Moxcho BbwejiHTb Tpn ochobhwx 3Tana 
CTaHOBJieHHa ero xax ^eHjipojiora: 1) 1920—1930 it. — JiecoBOflCTBeHHO-c})HTOueHOTH- 
necxHH; 2) 1930—1960 rr. — coGctbchho aeHflpojiorHHecxHH; 3) nocne^HHe ro^hi 
xch3hh — fleHflpojioro-reorpac^HHecxHH h .aeHjipojioro-c^HTOueHOTHHecxHH. TBopnecxHil 
nyTb C. Si. xax .aeHApojiora npeflcraBJifleT Kax 6bi CMbixaiomyioca cnHpajib: ot c})HToue- 
HOjioro-AeHApojiorHHecxHx HCCJieflOBaHHH nepe3 uinpoxHH xoMnnexc pa3JiHHHbix fleH^po- 
jiorHHecxHx HanpaBJieHHH x .aeHApojioro-cJjHToueHOTHHecxHM oOoOiuchhhm Ha reorpac|)H- 
necxoH ocHOBe (apeajibi .apeBecHbix nopoxi — coBepuieHHo hobbih THn aeHflpojioro-xopo- 
jiorHHecxoH h c^htouchothhccxoh xapaxTepHCTHXH apeBecHbix). 

JIeCOBOACTBeHHO-C})HTOUeHOTHHeCXHH HJIH JieCOTHnOJIOTHHeCXHH 3Tan HayHHOH flea- 
TejibHOCTH C. Si. BeaeT Hanano ot CTyjieHHecxHx jict b JIcchom HHCTHTyre. Ha nepBbix 
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CTyneHHx HayHHoro nyTH C. Si. He npoflBjiaji oco6oro HHTepeca k aeHflpanorHH b ee 
KJiaccHHecKOM noHHMaHHH. HanaB HayHHyio pa6oTy b Ka3aHCKOM y hh BepcHTeTe y npocj). 
A. Si. TopAarMHa h npoaojiacaa ee b JlecHOM HHCTHTyTe noa pyxoBoacTBOM B. H. Cyxa- 
neBa, C. Si. aojiroe BpeMa 3 aHHMajica BonpocaMH (})HToueHOJiorHH h jiecHoft THnojiorHH. 

Kax jiecoBOfl-,aeHflpojior C. Si. Hanaji (J)opMHpoBaTbCH b nepHoa ero pa6oTbi b xoMn- 
jieKCHOH 3Kcne^HUHH, opraHH30BaHHOH b 1929—1930 rr. UeHTpajibHbiM HayHHO-HCCJie- 
AOBaTeJIbCKHM HHCTHTyTOM JieCHOFO X03BHCTBa H H3yHaBUieH noja pyKOBOflCTBOM B. H. Cy- 
xaneBa ueHHbie apeBecHbie nopoflbi Ha KDxchom 6epery KpwMa h HepHOMopcxoM no6e- 
pexcbe KaBKa3a. B pe3yjibTaTe noflBHJiHCb nepBbie .aeHflpojioro-jiecoBOflCTBeHHbie 
nyOjiHKauHH C. Si ., oTneTbi o paOoTe sxcnejwuHH, pexoMeHnauHH no BejaeHHio jiecHoro 
xo3HHCTBa b oOcjieflOBaHHbix pawoHax KaBxa3a. Ilo npefljioxceHHio C. Si., peineHneM 
CoBHapKOMa ynacTKH THCOBoro h caMLUHTOBoro Jieca okojio Xocth 6biJiH BbwejieHbi b 
xanecTBe 3anoBeflHHxa. B 1930 r. C. Si. BMecre c JI. O. IIpaBjiHHbiM opraHH30Baji Cohhh- 
cxyio jiecHyio onbiTHyio craHUHio (JIOC) h BbipamHBaHHe Ha ee nHTOMHHKe njiaTaHOB h 
KH napHCOB %nx 03ejieHeHHfl Cohh. 3to 6biJio nepBoe ynacTHe C. Si. b 3ejieHOM CTpoHTejib- 
CTBe. Toraa xce C. Si. nojioxcHji Hanajio nepBbiM b chctcmc JIOC CCCP (JieHOJiorHHecxHM 
HaOjuofleHHBM Haa apeBecHbiMH pacreHHflMH KaBxa3cxoro 3anoBe,aHHxa no pa3pa6oTaHHbiM 
hm nporpaMMe h MeTOjuixe, hto HBHjiocb cepbe3HbiM bkjibaom b pa3BHTHe OTenecTBeHHOH 
(J)HTO(})eHOJiorHH. 3 th MeTojiHHecKHe pa3pa6oTKH h opraHH3aixHB (jjeHOHaOjnojjeHHH HauniH 
CBoe OTpaxceHHe b nporpaMMax HayHHO-HccjieaoBaTejibcxoro HHCTHTyra JiecHoro xo3$iHCTBa 
h JIOC CCCP, a b paOoTax C. Si. nonyHHjiH flajibHeniuee pa3BHTHe 3HaHHTejibHO no3xce, xoraa 
hm 6buin onyOjiHKOBaHbi «KpaTxaa nporpaMMa h MeTOAHxa sxcneflHUHH (xrraHHHecxHx 
caaoB» (1952) h «OeHOJiorHHecKaH nporpaMMa», H3JioxceHHaH b «06paiueHHH k ynpexcaeHHBM 
h JiHuaM, BeflymHM cJjeHonorHHecxHe HaOjnoaeHHfl Haa pacTeHH»MH» (1957). Pa3pa6oTxa h 
nyOjiHKauHB sthx c|)eHOJiorHHecxHX nporpaMM h opraHH3aTopcxafl pa6oTa C. Si. no BHeape- 
hhk) 4>eHOJiorHHecKOH cjiyxcObi b OoTaHHHecxnx caaax CTpaHbi cnocoOcTBOBajin 3HaHHTenb- 
HOMy paCUUHpeHHK) npHTOKa HHCj)OpMaUHH O OnopHTMHKe ApeBeCHblX HHTpO^yueHTOB H 
aOopHreHOB, hx Ghojiofhh h sxojiothh, reorpac})HHecxoH BHyrpHBHflOBOH h3mchhhbocth, 
cnocoOHOCTH k ajianTauHH npn HHTpoayxuHH. 

B 1933 r. C. Si. nepeuieji Ha nocTOBHHyio paOoTy b OTfleJi reoOoTaHHXH BHH. 
HecMOTpa Ha to hto ero npoaojiacaioT BOJiHOBaTb npoOneMbi jiecHOH (})HTOueHOJiorHH h 
THnojiorHH, ero BHHMaHHe Bee Oojibine h 6ojibiue npHBJiexaiOT Bonpocbi H3yneHH5i 
AeHApoc^jiopbi CCCP, SKOJiorHH h Ohojiothh apeBecHbix pacTeHHH. B 1933 r. b cocTaBe 
KOMnjieKCHOH 3KcneflHUHH COIlC AH CCCP oh H3ynaeT mioflOBbie jieca IOxchoh 
KnprH3HH: THnanornio JiecoB, cjjopMOBoe pa3HOo6pa3He nopofl. Pe3yjibTaTbi sthx nccjie- 
flOBaHHH B 3HaHHTeJlbHOH Mepe CnOCoGcTBOBaJlH C03JiaHHK) B Jiecax lOXCHOFO TflHb-UIaHfl 
cneuHajiH3HpoBaHHbix jieconjio^oBbix xo3bhctb. 3flecb, xax h bo BpeM# paOoTbi b 
3KcnexiHixHH Ha KaBxa3e, C. Si. craji npoflBjiBTb ce6a xax aeHupojior-pecypcoBefl. B 1934 r. 
b cocTaBe A6xa3CKOH SKcne^HUHn BHH C. Si. HccjieayeT THnbi JiecoB h 3K30tm A6xa3HH. 

B 1932 r. C. Si. c OojibiiiHM coxcajieHHeM ocTaBHJi npenoflaBaTenbCKyio paOoTy b 
JlecHOM HHCTHTyTe. OflHaxo BCKope oh B03BpamaeTCH k Hen: b 1935—1938 rr. oh 
npeno^aeT fleHflpojiorHio b JleHHHrpaACKOM TexHHKyMe 3ejieHoro CTpoHTeJibCTBa, pa3pa- 
OaTbiBaeT MeTO^nxy npeno^aBaHHH 3Toro xypea, ynacTByeT b HapncaHHH yneOHHxa h 
H3^aeT nepBbiH b CCCP cnpaBOHHHK no flexopaTHBHbiM cbohctbbm flpeBecHbix pacTeHHH, 
nepcnexTHBHbix juix 3ejieHoro CTpoHTeJibCTBa b eBponencKon nacTH CCCP. B 1938 r. b 
floMe apxHTeKTopa oh nponeji uhkji jickuhh no ^exopaTHBHOH ^eH^pojiorHH. 

fleHjipojioro-jiecoBeAHecKHe MaTepnajibi C. Si. BnepBbie 6buin hm o6o6meHbi b nraBe 
«JIeca KaBxa3a h KpbiMa h nopo^bi, hx o6pa3yiomHe» KOJUieKTHBHoro yneOHHKa «,5eH ( n(- 
pojiorHH c ocHOBaMH JiecHOH reo6oTaHHKH» (1934). KoMnneKCHaa SKonoro-AeHApojiorn- 
necKaa h AeHjipoJioro-ueHOTHHecKaH xapaxTepncTHica ^peBecHbix pacTeHHH — npoTOTHn 
TaxoBOH b H3,aaHH«x «flepeBbH h xycTapHHXH CCCP» h «Apeajibi ^epeBbeB h xycTapHHxoB 
CCCP». 

floxTopcxan flnccepTauHH C. Si. «HexoTopbie ocHOBHbie npoOneMbi (})HTOueHOJiorHH h 
peuieHHe hx Ha npHMepe JiecoB 3ana^Horo 3axaBxa3bB» — sto pa6oTa (})HToueHOTHHec- 
xaa, ho Ha sxonoro-aeHflpojiorHHecxoH ocHOBe. B Hen BnepBbie 6buia BexpbiTa CBH3b 
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AHHaMHKH (J)HTOueHOTHHecKHx npoueccoB c GHOJiorneH h SKOJiorneH flepeBteB h KycTap- 
hhkob. OHa co^epxcHT HOBbie flaHHbie no peaKUHH apeBecHbix pacTeHHH Ha ocBemeHHOCTb 
(HOBaa KOMnJieKCHaa MeTOflHKa) H H3MeHHHBOCTb CBCTOBOH peaKUHH B 3aBHCHMOCTH OT 

apyrnx 3KocJ)aKTOpoB, a TaKxce KjiaccHcJjHKauHH apeBecHbix pacTeHHH no TeHeBbmocjiH- 
bocth (HaH6ojiee oGinnpHaa H3 cymecTByiomHx h noHbme) h no peaxunn Ha coxiepxcaHHe 
Kajibuna, oGmee njiojiopoflHe, yBJiaxcHeHne. OTCio^a bhjxho, hto jiecHoii THnojior aojdkch 
6biTb npexcae Bcero npexpacHbiM jxeHjipojioroM, tohko noHHMaiomHM CBa3b jwHaMHKH 
c})opMHpoBaHHa jiecHbix 4)HT0ueH030B c SKOJiorHeH h GHOJiorneH He TOJibKO aepeBbeB-jie- 
coo6pa30BaTeneH, ho h pacTeHHH apyrnx apycoB pacTHTejibHoro noKpoBa. 3tot KOMnjiex- 
CHbiH SKOJioro-ueHOTHHecKHH nojixojx k necHOH THnojiorHH 6biJi KpynHbiM uiaroM Bnepeji 
b cpaBHeHHH c pa6oTaMH T. O. Mop030Ba h CyKaneBa h cooTBeTCTByeT coBpeMeHHOMy 
ypoBHio HaH6ojiee my6oKHX jiecoBO,acTBeHHO-(})HTOueHOTHHecKHx HccjiejiOBaHHH. 

C 1938 r. nocjie Ha3HaneHHa C. Si. 3aBeflyiomHM EoTaHHnecKHM cajjOM BHH ochob- 
hwm BHflOM ero HayHHOH flearejibHOCTH cTana pa6oTa no HHTpojiyKUHH h aKKjiHMaTH3auHH 
apeBecHbix pacTeHHH b Cajxy h b chctcmc apynix GoTaHHnecKHx caaoB CCCP. HanaB 
no^roTOBKy jjeHflpojiorHHecKOH sHUHKJioneflHH «flepeBba h KycTapHHKH CCCP», C. Si. 
CKOpo yGe^HJica b tom, hto b ^iHTepaType npH Kaxcymenca H3yHeHHOCTli apeBecHbix 
pacTeHHH cJ)aKTHHecKH cicyaHbi, a nojinac npOTHBopenHBbi CBeaeHHa o MopcjjojiorHH, 
GhOJIOTHH H 3KOJIOTHH MHOTHX flpeBeCHbIX aGopHTCHOB H OCOGeHHO HHTpOflyueHTOB. OneHb 
Mano ^aHHbix o paftoHax KyjibTypbi nocjiejxHHx b HarneH CTpaHe. IlyTeM nyGjiHKauHH 
oGpameHHH b xcypHajiax «npHpojia» h «EoTaHHnecKHH xcypHaji» C. Si. yjjajiocb coGpaTb 
ot floGpOBOJibHbix KoppecnoH^eHTOB-xieHflpojioroB HejjocTaiomHe CBe^eHHa h cobmcctho 
C BBTOpCKHM KOJUieKTHBOM, HaCHHTblBaiOIUHM CBblUie 50 yHCHblX, OCymeCTBHTb MOHOrpa- 
cJ)HHecKyjo o6pa6oTKy okojio 2900 OTenecTBeHHbix h CBbirne 2000 HHTpoflyunpoBaHHbix 
BHflOB pacTeHHH c jxpeBecHeiomHMH CTeGjiaMH H3 608 poaoB h 110 ccmchctb. B TeneHHe 
HeoGbinaHHO xopoTKoro BpeMeHH (1949—1962 it.) 6buio H3jiaHO 6 yHHKajibHbix tomob 
«flepeBba h KycrapHHKH CCCP», b KOTopwx oxapaKTepH30BaHbi Mopc|)OJiorHHecKHe, 
GHOJiorHHecKHe, SKOJiorHHecKHe CBOHCTBa apeBecHbix pacTeHHH CCCP, ^HTOueHOTHnec- 
KHe ocoGeHHOCTH, paHOHbi h ycneuiHocTb KyjibTypbi, Hapojmo-xo3aHCTBeHHoe 3HaneHHe, 
CBOHCTBa apeBecHHbi h sjieMeHTbi arpOTexHHKH. M3jiaHHe stoh SHUHKJioneflHH moxcho no 
npaBy CHHTaTb HayHHbiM no^BHroM C. Si. h ero Kojuier. C. Si. 6biJi He tojibko ee 
OpraHH3aTOpOM H OTBeTCTBeHHbIM peflaKTOpOM Bcex TOMOB, HO H BBTOpOM MOHOrpa(|)HHeC- 
KHX oGpaGOTOK 13 CCMeHCTB H OKOJIO 30 pOflOB. 

BnepBbie b hctophh aeHflpojiorHH b tbkoh oGllihphoh CTpaHe, xax Hama, Gbuia 
nojiHocTbio oxapaKTepH30BaHa MecTHaa h HHTpojiyuHpOBaHHaa ,aeHjxpo(})jiopa, hto, Gec- 
cnopHO, cnocoGcTBOBajio Gojiee myGoKOMy H3yneHHio fleHjipocj)Jiopbi pa3JiHHHbix panoHOB 
CTpaHbi, jiynmeMy Hcnojib30BaHHK> pacTeHHH b jiecHOM xo3ancTBe h 03ejieHeHHH, opraHH- 
3auHH oxpaHbi peflKHx h HCHe3aiomHx jxepeBaHHCTbix bhjiob. HanaTyio C. Si. Gojibiuyio 
paGoTy no nojiBefleHHK) HToroB HHTpojiyKUHH jipeBecHbix pacTeHHH b CCCP npojiojDKaioT 
ero yneHHKH h nocjieTOBaTejiH. MHoro SHeprHH C. Si. 3aTpamn Ha opraHH3auHK) H 3 jjaHHH 
perHOHajibHbix jieHjipojiorHHecKHx cbotok. Pa3pa6oTKe nporpaMM 3thx H3^aHHH ObuiH 
nocBameHbi npoBeaeHHbie b 1963 r. no HHHunaTHBe C. Si. coBemaHHa jieHApojioroB 
IlpHGajiTHKH h CpexiHefi A3HH. 

C 1952 r. b neHjxpojiorHnecKOH TeMaTHKe C. Si. noaBHJiocb Mopc})o-cJ)H3HOJiorHHecKoe 
HanpaBJieHHe — pa6cm>i no pocTy nJiacTHHKH jiHCTa, 4>opMHpOBaHHio nonex h pa3BHTHio 
noOeroB, BbinojiHeHHbie KaK caMHM C. Si ., TaK h cobmcctho c 3. T. ApTtomeHKo. 3Ta 
cepna HHTepecHbix Hccjie^OBaHHH cpa3y xce Hauina nocjieaoBaTejieH. Hbme Tpy^HO Ha3BaTb 
OoTaHHHecKHH caji, rae 6bi He npoBOjiHJiHCb nojioGHbie HccneflOBaHHa. llepcneKTHBHOCTb 
3Toro HaynHoro HanpaBJieHHa oneBM^Ha h flOKa3aHa paGoTaMH mhothx yneHbix. OcoGbiii 
HHTepec npe^cTaBJiaeT BbiaBJieHHe KoppejiauHH Mexc^y phtmom 3M6pHOHajibHoro pa3BHTHa 
noOeroB c uejibio c})eHOJiorHHecKOH jjHarHocTHKH xmHaMHKH BHyrpHnoHeHHoro (J)opMHpo- 
BaHHa noOeroB h nporH03a hx nocnejiyiomero BHenonenHoro pa3BHTHa. TaKHe KoppejiauHH 
oGHapyxcHBajiHCb yxce b paGoTax C. Si. h 3. T. h BnocjiejiCTBHH GbiJiH no^TBepxcaeHbi 
HccjiejioBaHHaMH flpyrax aBTopoB. 3Ta cepna paGoT C. Si. u 3. T. cnocoGcTBOBana 
CTaHOBjieHHK) hoboto HanpaBJieHHa 4>eHOJiorHH jjpeBecHbix — MHKpoc})eHOJiorHH. 
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H3flaHHe «Ojiopw CCCP», «flepeBbeB h xycrapHHxoB CCCP», «reoGoTaHHnecxoH 
KapTbi CCCP» c noHCHHTejibHbiM TeKCTOM, perHOHajibHbix «Ojiop» h cboaox no AeHApo- 
jiorHH, MHornx nacTHbix paGoT, a Taxxce xoaacxuhh pacTeHHH, xpaHHMbie b repGapnax, 
flajiH B03M0xcH0CTb npncTynHTb k o6o6maK>mHM pa6oTaM no reorpacj)HH ApeBecHbix 
pacTeHHH cJ)jiopbi CCCP. IlepexoA ot co3AaHHH «flepeBbeB h xycTapHHXOB CCCP» k 
o6o6maiomHM paGoTaM no reorpacj)HH ApeBecHbix 6bui 3aKOHOMepeH : oahoh H3 3aaan, 
nocTaBjieHHbix nepeA sthm H3AaHHeM, Gbuia xapaxTepncTHxa ecTecTBeHHbix h xyAbTypHbix 
apeanoB AnxopacTymnx n HHTpoAyunpOBaHHbix bhaob. B hcm Gbuin npnBeAeHbi xapTbi 
apeanoB HexoTopbix bhaob, ho HepeAxo cxeMaTHHHbie. C. Si. njiaHHpoBaji b nocjieayiomHx 
TOMax «flepeBbeB h xycTapHHXOB CCCP» H3AO*HTb pe3yjibTaTbi H3yneHH5i reorpac})HH 
ApeBecHbix. 

H3yneHHe reorpacf)HH ApeBecHbix CTano maBHbiM coAepxcaHneM paGoTbi C. Si. b 
nocjieflHHe 12 JieT ero xch3hh. reorpac})H5i pacTeHHH HHTepecoBana C. k. He TOJibKO xax 
npoGjieMa 6oTaHHxo-reorpac{)HHecxaH h (JxnoporeHeTHHecxaH. BbwcHeHHe oGluhx 3axoHO- 
MepHOCTeH b pa3MemeHHH ahxoh h KyjibTypHOH cJ)Jiopbi Ha TeppHTopHH CCCP AacT 
B03M0XCH0CTb nOAOHTH K pa3peilieHHK) pa3AHHHbIX BOnpOCOB TeOpHH HHTpOflyKUHH H 
aKKjiHMaTH3auHH pacTeHHH, npoBecTH jjeHApojiorHHecKoe panoHHpoBaHHe CCCP h pa3- 
paGoTaTb nporH03 AaAbHeniiieH HHTpoAyxuHH ApeBecHbix. 

JXnH BblflCHeHHH oGlUHX 3aKOHOMepHOCTeH HyxeeH 6bUl GOAbLUOH (|)aXTHHeCXHH MaTe- 
pHan no reorpacf)HH TaxcoHOB. K 1960 r. y C. Si. Gbiah roTOBbi xapTbi apeaJiOB ochobhwx 
necoo6pa3yK)mHx nopoA, b ocoGchhocth xbohhmx, cocTaBJieHHbie no MaTepnajiaM, paHee 
onyGjiHKOBaHHbiM ApyrHMH aBTopaMH, ho HcnpaBjieHHbie h AonoAHeHHbie caMHM C. Si. 
AHajiH3Hpya pacnpocTpaHeHHe xbohhmx, C. Si. Ha ocHOBe hx apeanoB pa3pa6oTaji xapTy 
panoHHpoBaHHa TeppHTopHH CCCP no Pinaceae , nojiynHB AOBOAbHO noApoGHyio xapTHHy 
KOJiHHecTBeHHoro pacnpejjeJieHHfl bhaob 3Toro ceMeHCTBa b CCCP. IlpHHUHn xapTorpa- 
cj)HHecKoro noxa3a HHCJieHHoro pacnpeAeAeHHH bhaob b npejiejiax poAa hjih ceMeHCTBa 
He hob, ho oGbiHHO 3th xapTbi cxeMaTHHHbi. C. Si. ace ocHOBbiBan hx Ha apeajiax. 
IlofloGHbiH onbiT panoHHpOBaHHH TeppHTopHH CCCP no oahoh rpynne pacTeHHH 6bui 
npoBe^eH 3aTeM c poaom Acer. OAHaxo AAfl Taxoro panoHHpoBaHHfl no BceM ceMencTBaM 
HyxcHbi Gbuin xapTbi apeanoB Bcex bhaob, a hx 6buio abho hcaoctatoaho, h 3Ta paGoTa 
6buia OTJioxceHa. 

B Hanajie 1960-x rr. C. Si. AaA CTaTHCTHnecxyio o6pa6oTxy MaTepnana no reorpac})HH 
ApeBecHbix CCCP. OTcyTCTBHe xapT apeanoB GoAbiuHHCTBa bhaob Bbmyxc^ajio BocnoAb30- 
BaTbCH panoHaMH «Ojiopbi CCCP». Ha ocHOBe sthx panoHOB GbiJiH cocTaBjieHbi xapTO- 
rpaMMbi, noxa3biBaiomHe reorpacfwio hhcachhopo GoraTCTBa cJ)jiopbi ceMencTBaMH, poAa- 
mh, BHflaMH ApeBecHbix pacTeHHH. Onnpaacb Ha hhx, C. Si. BnepBbie npoaHajiH3HpOBaji 
Becb ceMencTBeHHbiH, poaoboh h nacTHHHO bhaoboh cocTaB AeHApoc})Aopbi, paccMOTpeB b 
oGuuhx nepTax CB5I3H aeHApo(}3Jiopbi CCCP c 3apy6excHbiMH cJ)JiopaMH. MaTepnajibi 3Toro 
aHanH3a onyGjinxoBaHbi nacTHHHO b «reorpa4)HH ApeBecHbix pacTeHHH CCCP» h b 
«XopojiorHH ApeBecHbix pacTeHHH CCCP». 3th AaHHbie no3BOJiHJiH C. Si. cpaBHHTb 
AeHApocJ)jiopy xpynHbix 43H3Hxo-reorpa4)HHecxHx oGnacTen CCCP, BbiHBHTb npoueHT h 
pacnpocTpaHeHHe shacmhxob. IlocAeAHee yGeAHAO C. Si. b tom, hto noAaBAaiomee 
GOAbUIHHCTBO 3HA6MHX0B OTHOCHTC5I X HC03HA^MHXaM, oGHAHe XOTOpbIX CXpbIBaeT HaJlH- 
HHe peAHXTOBbIX 3HA6MHXOB, Tax HeoGxOAHMbIX AHH tlOHHMaHHH HCTOpHH (})AOpbI. OcoGoe 
BHHMaHHe npH xapaxTepncTHxe AeHApoc|>AOpbi C. Si. yAenaji reorpac})HH )KH3HeHHbix c})opM 
ApeBecHbix. FIpoaHajiH 3 HpoBaB hx cooTHomeHne no panoHaM «Onopbi CCCP», oh 
oxapaxTepH30Ban AeHApoc{xnopy CCCP xax BapnaHT AeHApo^Jiop yMepeHHOH XAHMaTH- 
necxoH oGnacTH 3eMHoro inapa. 

IlpeBocxoAHoe 3HaHHe AeHApo(}wiopbi CCCP h coGpaHHbin MaTepnan no reorpa^)HH 
ApeBecHbix no3BOAHAH C. Si. npeAnoxcHTb npoexT AeHApojiorHHecxoro panoHHpoBaHHfl 
TeppHTopHH CCCP. B ero ocHOBy oh nonoxcHA 3axoHOMepHOCTH b reorpacj)HH xcH3HeHHbix 
(|)OpM ApeBecHbix pacTeHHH, HX BHAOBOH COCTaB, HCTOpHK) (}3AOpbI, apeaAbl OTAeAbHbIX 
ApeBecHbix nopoA- FIpoexT Gbin onyGAHxoBaH b KoMapoBexHx htchkax (1965 r), a b 
1966 r. eMy Gbuia nocBAmeHa CTaTba «fleHApoAorHHecxHe 3ohm h npoBHHUHH CCCP». 

C 1965 r. C. Si. Bee BHHMaHHe nepexAioHHA Ha co3AaHHe aTAaca apeaAOB ApeBecHbix 
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pacTeHHH (Jjjiopw CCCP, naparuiejibHo njiaHHpya c 1971 r. HanaTb pa6oTy no tgmc 
« reorpacJ)HH ApeBecHbix 3 X 3 otob CCCP». Oh ynHTbiBan, hto CAoacHbie B3aHMooTHomemia 
ApeBecHbix pacTeHHH Ha oahoh TeppHTopHH 33BHC5IT, npexAe Bcero, ot hx apeanoB, a 
nocjie^HHe — hbachha HCTopnnecxHe h b to xce BpeMH GnoreoueHOTHnecxHe. Ilo3TOMy 
noMHMo apeajia HeoGxoAHMa h cjwTOueHOTHnecxafl xapaxTepncTHxa BHAa. Apeanonmcc- 
xa a h cjwToueHOTHHecKaa xapaxTepncTHxn aoaxchm Gmah flBHTbCH cepbe3HbiM AonanHe- 
HHCM K OnHCaHH^M BHAOB, AaHHbIM b «J(epeBbflx H KycTapHHKax CCCP». 

K cepe^HHe 60-x it. pa3HbiMH aBTopaMH b pa3AHHHbix H3AaHHJix GbiJio onyGAHXOBaiio 
HeMano xapT apeajiOB hjih nacTen apeanoB bhaob. OflHaxo ot nepBOHananbHoro 3aMbiou 
C. 5i. (coGpaTb Boe^HHO yxe onyGAnxoBaHHbie xapTbi h cocTaBHTb jinuib HeAocTaioimie) 
npHiiuiocb OTxa3aTbC5i: noHBJieHHe hobmx AaHHbix no BHAOBOMy cocTaBy MHorax poaob, a 
Taxxce no paHee MajiOH3yHeHHbiM panoHaM TpeGoBano KpHTHHecxoro noAxoAa k Hanena- 
TaHHOMy MaTepwany. IIosTOMy Goamhhhctbo xapT apeanoB GbiJio cocTaBJieHO 3aHOBO. C. 5L 
pa3pa6oTaji njiaH aTJiaca, nncan TexcTbi o pojiH bhaob b pacTHTejibHOM noxpoBC. 
xoppexTHpoBaji xapTbi, ho yBHjjeTb Bonjio^ueHHe CBoero 3aMbicjia eMy, k coxcaneHHio, hc 
AOBenocb (C. 51. CKoponocTHacHO CKOHHajiCH b 1971 r.). Oh cneuiHji BbmojiHHTb ary 
paGoTy, noHHMaa, hto aTJiac apeajiOB Bcex bhaob ApeBecHbix, nycTb aah Hanana c 
MejiKOMacuiTaGHbiMH xapTaMH, He no3BOAjnouuHMH CBH3aTb apean c oporpac|)HeH, rHApo- 
jiorHew, noHBaMH, a jiHinb AaiomHH oGmee npeACTaBAeHne o reorpac})HH bhaob, HyxeH 
AeHAponoraM, ilecoBOAaM, h HTpOAyxTopaM h ApyrHM cneunariHCTaM. «MeHH xpaitoe 
HHTepecyeT Barn „ATjiac apeajiOB AepeBbeB h xycrrapHHxoB CCCP”», — nncan eMy b 
nwcbMe b MapTe 1966 r. B. H. CyKaneB. 

PaGoTy HaA aTJiacoM npOAonxHAH yneHHXH C. 5L.: O. A. CBB3eBa h B. A. KyGjia. 
IlyGjiHKauHH «ApeajiOB AepeBbeB h xycTapHHXOB CCCP» 3aBepuiHjiacb TOAbxo nepe 3 
15 jieT nocjie CMepTH C. 5i. h cTajia bo 3 moxchoh GnaroAapa noAAepxcxe B. H. TpyGoBa, 
A. A. KopnarHHa, O. C. riHJiHneHKO, b 3 bbhihx Ha ceGa Tpya no peAaxTHpoBaHHio stoto 
H 3AaHHB. 

C. 51. npHHHMaji ynacTHe h b co 3 AaHHH Apyrnx aTjiacoB: «ATJiaca jiecoB CCCP» (1973). 
«ATJiaca apeanoB h pecypcoB nexapcTBeHHbix pacTeHHH CCCP» (1983) (C. 51. Gbui nneHOii 
peAKOJuierHH h oahhm H3 aBTopoB 3Toro aTJiaca), «OH3Hxo-reorpa(})HHecxoro aTJiaca 
MHpa» (1964). Oh HHKoraa He TaHJi ot moAen toto, hto hm cAenaHO hjih 3 aAyMaHO, Gynb 
to cocTaBJieHHbie xapTbi hjih HOBbie AaHHbie no reorpacJ)HH bhaob, TexcTOBbie xapaxTe- 
pHCTHKH K KapTaM HJIH BbWBJieHHbie 3aKOHOMepHOCTH. Hm GbUlO npOHHTaHO HeCKOJIbKO 
AOKJiaAOB o reorpacj3HH ApeBecHbix pacTeHHH CCCP. Oh CTpeMHnca 3anHTepecoBaTb CBoea 
paGoTOH MHornx, noHHMaa, hto H3yneHHe pacnpocTpaHeHHH bhaob b OTAenbHbix panoHax 
CTpaHbi no3BOJiHT cocTaBHTb GoAee noAHoe h TOHHoe npeACTaBAeHHe 06 apeane BHAa b 
uejiOM. H nosTOMy oneHb BHHMaTenbHo cacaha 3a bccmh BHOBb nyGAHxyeMbiMH xapTaMH 
apeanoB. 

Kax b CBoe BpeMB bhxoa b cbct «flepeBbeB h xycTapHHxoB CCCP» noBAex 3 a coGoh 
co3AaHne pernoHanbHbix AeHApoAornnecxHx cboaox, Tax h paGoTa HaA aTAacoM apeanoB 
Aana toahox x noflBAeHHK) CTaTen h xhht no reorpacj)HH bhaob b OTAeAbHbix pernoHax, a 
Taxxce H3yneHHK) pacnpocTpaHeHHa 3X30T0B b Hamen CTpaHe. H sto C. 51. chht3a 6 m 
oahhm H3 HeManoBaxcHbix htoidb CBoero TpyAa. 

C. 51. MenTan noABecTH htoth HHTpoAyxuHH ApeBecHbix b CCCP. 3aAana oGoGhjichkh 
ocTaeTca HepemeHHOH h oneHb axTyanbHOH. 

CeroAHH eme HeAb3H b noAHon Mepe oueHHTb poAb C. 51. b pa3BHTHH achapoaothh. 
Tax xax nAOAbi ero xoAOCcanbHOH HayHHOH h opraHH3aTopcxon paGoTbi GyAyT eme aoapo 
omymaTbca Hayxon h npaxTnxon nepe3 TpyAbi ero yneHHxoB h nocAeAOBaTeAen. A 
Ha3biBaTb ceGa yneHHxoM C. 51., ero nocAeAOBaTeneM He TOAbxo noneTHo, ho h oneHb 
OTBeTCTBeHHO, Tax xax aa« 3Toro HaAO xoTJi Gbi b MaAOH CTeneHH noxoAHTb Ha C. 51. A 
3to oneHb h oneHb TpyAHO! 
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CnHCOK OnyEJIHKOBAHHbIX PABOT C. H. COKOJIOBA 


CnwcoK nenaTHbix pa6oT C. 51. npHBejieH b EoTaHHnecKOM acypHajie (1968.T. 53. Ns 1. 
C. 124—130; 1971. T. 56, N 2 11, C. 1713). 3aecb npHBOAflTca pa6oTbi, onyfviHKOBaHHbie 
nocjie CMepTH C. 51. 

1971. K Ohojiothh cochw KejipoBOH (Ke^pa CHOwpcKoro) Pinus sibirica Du Tour // 
Keap ch6hpckhh Ha eBponeiiCKOM ceBepe CCCP: ero pacnpocTpaHeHHe, B03o6HOBjieHHe 
h KyjibTypa. Jl.r Hayxa. C. 6—20. 

1973. Apeajibi jipeBecHbix nopojx: cocHa, jiy6 // ATJiac jiecoB CCCP. M.: ryrK. C. 12 
(xapTa). (CoBMecTHo c O. A. Cbh3cboh). 

Apeajibi .apeBecHbix nopoji: ejib, nHXTa, jinna, ocHHa // TaM ace. C. 13 (xapTa). 
(CoBMecTHo c O. A. Cbb3Cboh, H. B. BacHJibeBbiM, B. A. Ky6jiH). 

Apeajibi flpeBecHbix nopojx: jiHCTBeHHHua, 6epe3a, 6yx, rpa6 // TaM ace. C. 14 (xapTa). 
(CoBMecTHo c O. A. Cb5I3Cboh, B. A. Ky6jiH, B. H. BacHJibeBbiM, B. H. 3aMBTHHHbiM). 

1977. CeM. Aristolochiaceae Juss. — KHpKa30H0Bbie // Cokojiob C. 51., Cbjbc- 
Ba O. A., Ky6jiH B. A. Apeajibi aepeBbeB h KycTapHHKOB CCCP. JI.: Hayxa, T. 1. C. 136. 
CeM. Cupressaceae Bartl. — KwnapHCOBbie // TaM ace. C. 33—40. 

CeM. Fagaceae Dum. — ByxoBbie // TaM ace. C. 112—115, xapTbi N 2 N 2 83—86 
(coBMecTHO c O. A. CBjneBoii, B. A. Ky6jiw). 

CeM. Juglandaceae A. Rich, ex Kunth — OpexoBbie // TaM ace. C. 86—89. 

CeM. Liliaceae Juss. — JlHJieHHbie // TaM ace. C. 47, xapTa 22 T, fl. 

CeM. Pinaceae Lindl. — CocHOBbie // TaM ace. C. 6—33, xapTbi N 2 N 2 2—11 (coBMec- 
tho c O. A. CBjneBOH). 

CeM. Taxaceae S. F. Gray — TwccoBbie // TaM ace. C. 5—6, xapTa 1 (cobmcctho c 
O. A. CBH3eBOH). 

Po jx Carpinus L. — Tpa6 // TaM ace. C. 107—110, xapTbi N 2 N 2 80A, B, 81 (cobmcctho 
c O. A. Cbh3cboh, B. A. Ky6jiH). 

Po,a Chosenia Nakai — Mo3eHHB // TaM ace. C. 48 — 49, xapTa N 2 23. 

Poji Corylus L. — JlemHHa // TaM ace. C. 110—112, xapTbi 82, 83B. 

Poji Ostrya (Michx.) Scop. — XMCJierpa6 // TaM ace. C. 110, xapTa 80B. 

Poji Populus L. — Tonojib // TaM ace. C. 77—85 (cobmcctho c O. A. Cbjbcboh). 
Alnus barbata C. A. Mey. — Ojibxa OopoaaTaa // TaM ace. C. 100. 

Alnus subcordata C. A. Mey. — Ojibxa cepjiuejiHCTHaa // TaM ace. C. 106. 

Betula litwinowii Doluch. — Eepe3a JlHTBHHOBa // TaM ace. C. 91. 

Betula medwedewii Regel — Bepe3a MejjBejieBa // TaM ace. C. 91—92 (cobmcctho c 
A. K. CKBOpUOBbIM). 

Betula raddeana Trautv. — Eepe3a Pajwe // TaM ace. C. 99 (cobmcctho c A. K. CKBOp- 

UOBblM). 

Myrica tomentosa (DC.) Aschers. —BocxoBHHua nyuiHCTaa // TaM ace. C. 86. 

1980. CeM. Magnoliaceae Juss. — MaraojiHeBbie // Cokojiob C. 51., CBjneBa O. A., 
KyGjiH B. A. Apeajibi jiepeBbeB h KycTapHHKOB CCCP. JI.: Hayxa. T. 2. C. 26. 

CeM. Menispermaceae Juss.— JlyHOceMHHHHKOBbie // TaM ace. C. 26. 

CeM. Ranunculaceae Juss. — JIiothkobmc // TaM ace. C. 21—23 (cobmcctho c 
O. A. CBjneBOH). - 

CeM. Saxifragaceae Juss. —KaMHeJiOMKOBbie (KpoMe Philadelphus) II TaM ace. 
C. 27—35. 

CeM. Schisandraceae Blume — JlHMOHHMKOBbie // TaM ace. C. 26—27. 

Berberis amurensis Rupr. — Bap6apwc aMypcKHH // TaM ace. C. 23—24. 

1983. JiHCTBeHHHua TMCJiHHa — Larix gmelinii (Rupr.) Rupr., JiHCTBeHHHua ch6hpc- 
Kaa — Larix sibirica Ledeb. // ATJiac apeanoB h pecypcoB jiexapCTBeHHbix pacreHHH 
CCCP. M.: ryrK. C. 32—33 (KapTa). (Cobmcctho c O. A. Cbjbcboh). 


129 



IlHXTa CH6npcKaH — Abies sibirica Ledeb. // TaM ace. C. 86 (icapTa). (Cobmcctho c 
O. A. Cbh3cboh). 

CocHa Koxa — Pinus kochiana Klotzsch ex C. Koch, cocHa oObiKHOBeHHaa — Pinus 
sylvestris L. // TaM ace. C. 148—149 (icapTa). (Cobmcctho c O. A. Cbhscboh). 

1986. CeM. Actinidiaceae Hutch. — AKTHHHflneBbie // Cokojiob C. H., CBH 3 eBa O. A., 
Ky6jiH B. A. Apeajibi jiepeBbeB h KycTapHHKOB CCCP. JI.: Hayica. T. 3. C. 90 (cobmcctho 
c B. A. Ky6jiH). _ 

CeM. Araliaceae Juss. — ApanweBbie (icpoMe Hedera) // TaM ace. C. 104— 105 
(Eleutherococcus — cobmcctho c O. A. CBfl3eBOH). 

CeM. Caprifoliaceae Juss. — }KHMOJiocTHbie // TaM ace. C. 131—147 (cobmcctho c 
O. A. Cbb3Cboh). 

CeM. Daphniphyllaceae Muell. Arg. — BoJiHejiHCTHHKOBbie // TaM ace. C. 57. 

CeM. Ericaceae Juss. — BepecKOBbie (icpoMe Epigaea, Arbutus , Erica) II TaM acc. 
C. 107—118 (Rhododendron — cobmcctho c O. A. Cbshcboh, B. A. Ky6jiH; Arctostap- 
hylos — coBMecTHO c O. A. Cbh3cboh). 

CeM. Rutaceae Juss.— PyTOBbie // TaM ace. C. 56. 

Po jx Acer L. — KneH // TaM ace. C. 68—77 (cobmcctho c O. A. Cbh3Cboh). 

Pofl Ampelopsis Michx. — BHHorpaaoBHHK // TaM ace. C. 84 (cobmcctho c O. A. Cbb- 

3eBOH). 

Pojj Celastrus L. — flpeBoryOeu // TaM ace. C. 67. 

Po a Ilex L. — IlaflyO // TaM ace. C. 62 (cobmcctho c O. A. CB^neBOH). 

Pofl Lespedeza Michx. — Jlecneaeua // TaM ace. C. 52—53 (cobmcctho c O. A. Cbb- 

3CBOH). 

Pofl Ligustrum L. — BHpiOHHHa // TaM ace. C. 125 (cobmcctho c O. A. Cbh 3 Cboh). 
Pofl Pueraria DC. — IlyapapHH // TaM ace. C. 53. 

Po;x Securinega Comm, ex Juss. — CeicypHHera // TaM ace. C. 57. 

Pofl Syringa L. — CnpeHb // TaM ace. C. 124—125 (cobmcctho c O. A. Cbh 3 Cboh). 
Poxi Vaccinium L. — HepHHica // TaM ace. C. 119—120 (cobmcctho c B. A. Ky6jiH, 
O. A. Cbb3cboh). 

Poa Vitis L. — BHHorpaa // TaM ace. C. 83—84 (cobmcctho c B. A. Ky6jiH). 
Caraganafruticosa (Pall.) Bess. — KaparaHa KycTapHHKOBaa; Caragana jubata (Pall.) 
Poir. — KaparaHa rpHBacTaa // TaM ace. C. 19—20 (cobmcctho c H. B. TopOyHOBofi). 
Caragana ussuriensis (Regel) Pojark. — KaparaHa yccypHHCKaa // TaM ace. C. 24. 
Daphne kamtschatica Maxim. — BojineJiroflHHK KaMHaTCKHH // TaM ace. C. 98. 
Fraxinus mandshurica Rupr. — flceHb MaHbnacypcKHH; Fraxinus rhynchophylla 
Hance — flceHb hocojihcthmh // TaM ace. C. 122, 124. 


© H. E. EyjibieuH, O. A. CeA3eea 

EoTaHHHecKHH HHCTHTyr IIojiyMeHO 29 X 1996 

hm. B. JI. KoMapOBa PAH 
CaHKT-rieTep6ypr 
CaHKT>rieTep6yprcKaji 
jiecoTexHHHecKaa axaaeMHa 
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TOM 82 


EOTAHmECKMM XYPHAJ1 


1997, N? 5 


KPHTHKA H EHEJIHOrPAOHfl 


YUK 019.941 : 002.01 : 582 

«CALYX» — HOBblii JKYPHAJI no TAKCOHOMHH PACTEHHii 

V. V. BY ALT, L. V. ORLOV A. «CALYX», A NEW JOURNAL ON PLANT TAXONOMY 

C Mas 1992 r. aHrciHHCKHM 6oTaHHKOM P. V. Heath BbinycKaeTca hobwh 6oTaHHnec- 
khh xcypHaji «Calyx». Ha3BaHHe xcypHana nponcxojiHT ot rpenecKoro cjiOBa koiXaj^ 
(nauieMKa uBeTKa). 

Pe^aKTopoM h ochobhwm aBTOpOM hobopo H3AaHH$i jiBjuieTCJi P. V. Heath (9 Hazeldene 
Meads, Brighton BN1 5LR, England). 

Hobwh xcypHaji bmxoaht 4—5 pa3 b roa, b HeonpeaeneHHbie npoMexcyTKH BpeMeHH. 
HanpnMep, Calyx 2 (2) 6bui ony6jiHKOBaH nepe3 14 aHen nocae Bbixoaa b cbct Calyx 2 
(1), Toma xax Mexcay BbixoaoM Calyx 4 (1) h Calyx 3 (5) nepepbiB cocraBHa 11 MecaueB 
(Heath, 1995a, b). B xcypHaae nyGanKyiOTCJi opnrnHaabHbie KpaTKHe cTaTbH h apyrne 
MaTepwanbi, nocBameHHbie npexcae Bcero TaxcoHOMHH h cwcTeMaTHKe bmcuihx h hh3Ujhx 
pacTeHHH (h3 Jiio6bix CHCTeMaTHMecKHx rpynn). 

no HaniHM CBejjeHHHM, b HacToamee BpeMa noaHOCTbio ony6anKOBaHbi 5 tomob h 
npoaoaxcaeTCji Bbinycx 6-ro TOMa. BbHueaiune HOMepa coaepxcaT 6oabiuoe KoanaecTBO 
HeGojibiuHx CTaTen h 3aMeTOK oaHoro aBTopa — Heath. Ero nyGanKaunn moxcho pa36wTb 
Ha p»a cepnn. 

1. KpHTHnecKHe CTaTbH, nocBameHHbie npoGaeMaM TnnncJjHKauHH pa3anHHbix TaKco- 
hob, npexcae Bcepo OTaeabHbix poaoB h bhaob (HanpnMep «The type of Crassula punctata 
Linne», «The type of Rosa arvensis Hudson», «The type of Delosperma Brown» h ap.)* 

2. CTaTbH, coaepxcamne MHoroaHcaeHHbie HOBbie KOM6nHaunH, HOBbie Ha3BaHHa h 
HOBbie TaKcoHbi. Hame Bcero ohh He coaepxcaT KOMMeHTapneB h npeacTaBajnoT co6oh 
npocTbie cnncKH (b xanecTBe npHMepa moxcho Ha3BaTb «New combinations in Combesia 
Richard», «Three new generic names in Crassulaceae» , «A new combination in Rhipsalis 
Gaertner» h ap.)* 

3. MoHorpac})HHecKHe cnncKH no OTaeabHbiM He6ojibLUHM poaaM, oGwhho TaKxce 6e3 
KOMMeHTapneB («A check-list of Thisantha Ecklon & Zeyher», «A synopsis of Monanthes 
Haworth» h ap.)* 

4. CTaTbH, nocBameHHbie KpHTHnecKOMy pa36opy npeaaoxceHHH apyrnx CHCTeMaTHKOB 
no KOHcepBau,HH TaxcoHOB, ony6anKOBaHHbix b Taxon («Commentary on the proposal to 
conserve Verbesina Linne», «Commentary on the proposal to conserve Riccia Linne», 
«Synopsis of the commentaries on the proposals to conserve Linnean generic names»). 

5. HoMeHKjiaTypHbie KOMMeHTapHH no OTaeabHbiM cTaTbRM, npeaaoxceHHJiM h coBeTaM 
«MexcayHapoaHoro Koaexca GoTaHnnecKon HOMeHicnaTypbi» (MKEH) (TaKHe KaK «Com- 
mentary on proposal 13», «Commentary on proposals 136—144» h ap.)* 

6. KpHTHnecKHe peueH3HH Ha pa3JiHHHbie 6oTaHHHecKne H3aaHH$i (HanpnMep, «Review 
of R. K. Brummitt & C. E. Powell. Authors of plant names», «Brown’s „Mesembryant- 
hemum and some new genera separated from it”»). 

7. CTaTbH, nocBjimeHHbie 3THMoaornH Ha3BaHHH pacTeHHH («The etymologies of 
Nolinaceous names» h ap.)« 

B uenoM cKJiajabiBaeTCJi BneaaTaeHHe, hto xcypHaa hocht, cKopee, TaKCOHOMHHecKnn 
xapaxTep, neM o6me6oTaHHnecKHji nan caaoBoanecKHH. no CBoen cym oh HanoMHHaeT 
Taxon, ho (JjaKTHHecKH H3aaeTCfl nacTHbiM jihuom HCKJiiOHHTeJibHO an* co6cTBeHHbix 


131 


CTaTefi. OneBHflHO, hto Heo6xoaHMOCTb b thkom h3abhhh noaBHjiacb ajui Heath H3-31 
HeB03M0XCH0CTH 6bICTpOPO Ony6jlHKOBaHHH 60 JlbU 10 r 0 KOJIHHeCTBa CTaTefi b tbkhx o6iue- 
npH3HaHHbix TaKCOHOMHnecKHx xcypHajiax Kax Taxon, Novon h ap. KpoMe topo, 6poca> 
eTca b ma3a KpafiHe xpHTHHHoe OTHOiueHHe k pa6oTaM apyrax aBTopoB h aocTaTOHHO 
cjiaGaa caMOXpHTHHHOCTb b OTHOineHHH coGcTBeHHbix nyOjiHxaunfi. B pjwe cjiynaeB Heath 
BbiHyxcjieH nonpaBJiaTb caMoro ce6ji. B apyrnx cjiynaax, aBTop (J)axTHHecxH npoH3BojiHT 
peBH3HH uejibix po^OB. npw 3tom ocTaeTCJi coBepmeHHO HeacHbiM, Ha xaxoM ochobohhb 
MbI AOJTXCHbl npHHHTb TOHKy 3peHHJI aBTOpa, Tax xax HeT HHKaKHX KOMMeHTapHeB no 
nOBOfly npOH3BOflHMbIX HM TaXCOHOMHHeCXHX H3MeHeHHfi. 

HecMOTpa Ha onpeaejieHHbie HeaocTaTXH, xcypHaji H3AaeTCJi coBpeMeHHbiMH cnoco6a- 
MH XOnHpOBaHHS, H n03T0My He MOXCeT CHHTaTbCfl pyXOnHCHbIM HJIH pa3MHOXCeHHbIM npm 
noMomw cnoco6a, OTBepraeMoro MKBH. Hco6xoahmo noAnepxHyTb, hto b xcypHane 
ny6jiHxyiOTCJi h, BepojiTHO, 6yayT ny6jinxoBaTbCJi b AajibHefimeM nepBOonncaHHJi TaxcoHOB 
h HOBbie xoMGHHauHH, xoTopbie He Moryr He npHHHMaTbca bo BHHMaHHe 6oTaHHxaMH npm 
peBH3Hsx cooTBeTCTByiomHx CHCTeMaTHHecxHx rpynn h (})jiopHCTHHecxHx pa6oTax. 

npHJioxceHHe (AaTbi nyGjinxauHH Calyx c 1 no 4 TOMa (no: Heath, 1995a, c 

AonojiHeHHeM)): 

Calyx 1 (1) — 18 Maa 1992, 6 hiohji 1992, 3 MapTa 1993, 28 hiohji 1993 

Calyx 1 (2) — 23 hiohji 1992, 9 MapTa 1993, 28 hiohji 1993 

Calyx 1 (3) — 21 hiojiji 1992, 9 MapTa 1993, 28 hiohji 1993 

Calyx 1 (4) — 12 aBrycTa 1992, 3 MapTa 1993, 28 hiohji 1993 

Calyx 2(1) — 19 ceHTJi6pji 1992, 10 hiojiji 1993 

Calyx 2 (2) — 3 oxTJiOpji 1992, 10 hiojiji 1993 

Calyx 2 (3) — 14 HOJiOpa 1992, 10 hiojiji 1993 

Calyx 2 (4) — 10 aexaGpji 1992, 10 hiojiji 1993 

Calyx 3 (1) — 12 jiHBapji 1993, 31 aBrycTa 1993 

Calyx 3 (2) — 9 ({jeBpajui 1993, 31 aBrycTa 1993 

Calyx 3 (3) — 20 MapTa 1993, 16 anpejui 1993 

Calyx 3 (4) — 16 anpejui 1993, 31 aBrycTa 1993 

Calyx 3 (5) — 24 MapTa 1994 

Calyx 4(1) — 26 Maji 1993, 31 aBrycTa 1993 

Calyx 4 (2) — 22 anpejui 1994 

Calyx 4 (3) — 17 Maji 1994 

Calyx 4 (4) — 8 hiohji 1994 

Calyx 5(1) — Hiojib 1994 

Calyx 5 (2) — jiHBapb 1995 (aajiee HeT tohhmx cBeaeHHfi). 


CnHCOK JIHTEPATyPbl 

Heath P. V. Dates of publication of Calyx volumes 1 to 4 // Calyx. 1995a. Vol. 5. N. 1. P. 19. 
Heath P . V. Rowley rebutted U Calyx. 1995b. Vol. 5. N. 2. P. 55—61. 

© B. B. Ejuim, Jl. B. Opjioea 

EoTaHHHecKHH HHCTHTyr nojiyneHO 11 XI 1996 

hm. B. JI. KoMapoBa PAH 
CaHKT-FIeTep6ypr 
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yjXK 019.941 : 002.01 : 581.5 


Eot. xypH., 1997 r., t. 82, N? 5 


T. A. PaGoTHoe. HcTopHR ^HToqeHOJiorHH. M.: Apryc, 1995. 158 c. 

B. M. MIRKIN, A. I. SOLOMESHCH, M. S. SAITOV. T. A. RABOTNOV. THE HISTORY 
OF PHYTOCOENOLOGY. 1995 

PeaaKTop peueH3HpyeMOH khhth B. H. IlaBjioB b cbocm KpaTKOM npeancaoBHH coo6- 
maeT, hto 0Ha 6biaa HanHcaHa b nepnoa 1991—1992 rr. h npeaBapaeT ee caeayiomeH 
ouchkoh! «UeHH0CTb Tpyaa T. A. Pa6oTHOBa, oaHoro H3 KpynHeHiiiHx (})HToueHoaoroB 

XX CTOJieTHJI (...) B TOM, HTO OH-OflHH H3 nOCJie^HHX HbIHe 3apaBCTByK>mHX CBHfleTCJieH 

H aKTHBHbIX ynaCTHHKOB pa3BHTHH ({jHTOUeHOJIOTHH He TOJIbKO B HaiUCH CTpaHe, HO H B 
flpyrax cTpaHax MHpa. YneHbiH c MHpOBOH H3BecTHOCTbio, oh Ha npoTaxceHHH mhothx 
flecBTHJieTHH o6cyxcaaa HaynHbie npo6aeMbi c KpynHeniiiHMH HayHHbiMH aBTOpHTeTaMH 
TepMaHHH, BejiHKo6pHTaHHH, TojuiaH^HH, CUIA, KaHaaw, Ohhjibhahh, UIbcumh, flno- 
HHH H MHOTHX apyTHX CTpaH. Co MHOTHMH H3BeCTHbIMH 3apy6eXCHbIMH Teo 60 TaHHKaMH 
(r. TaMcoM, T. 3juieH6eproM, P. Tiokcchom, T. BajibTepOM, P. YmreKepoM, fl. Xapne- 
POM, n. rpeHT-CMHTOM H flp.) T. A. PaGOTHOB 6bUI 3HaKOM JIHHHO, nOCTOBHHO nepenn- 
cbiBaaca, a Taxxce o6maaca c hhmh Ha pa3JiHHHbix MexcayHapoaHbix KOHipeccax, xoH(})e- 
peHUHJix h CHMno3HyMax. FIoaoGHaa „conpHnacTHOCTb” k onwcbiBaeMOMy npeaMeTy h 
aeaaeT 3Ty cKpoMHyio no 3aMbicjiy pa6oTy, ocoGchho ee nocaeaHioio rnaBy, opnrHHaab- 
hoh» (c. 3). 

KHHry OTjiHHaeT He TOJibxo OTMeneHHaa B. H. IlaBJiOBbiM «conpHHacTHOCTb» k hcto- 
pHH, HO H C06cTBeHHbIH B3Taaa aBTOpa Ha OCHOBHbie C 06 bITHJI HCTOpHH HayKH O 
(})HT0ueH03ax. BnponeM, Taxaa «cy6i>eKTHBHaa o6T>eKTHBHOCTb» H3aoxceHHa MaTepnaaa 
BOoGme xapaKTepHa ana jiio6oh hctophh HayKH, KOTopaa He MOxceT He 3aBHceTb ot 
H 36paHHoro paxypca paccMOTpeHHa co6mthh, OTpaxcaiomero xpyr HHTepecoB aBTOpa, ot 
H 36paHHoro MacuiTa6a (niKaabi) nepHoaH3auHH h ot HeH36excHOH jihhhocthoh ouchkh 
BKJ iaaa b pa3BHTHe HayKH pa3Hbix HccaeaoBaTeaen. 

Ha c})OHe yxce onpo6npoBaHHbix BpeMeHeM (JjyHaaMeHTajibHbix TpyaoB no hctophh 
H ayKH o pacTHTejibHbix coo6mecTBax B. fl. AaeKcaHapoBOH (1969), T. H. floxMaH (1973) 
H, B OCOGeHHOCTH yHHKaJIbHOH HCTOpHOTpa(})HHeCKOH MOHOTpa(|)HH X. X. Tpacca 
(1976) 1 KHHra Pa6oTHOBa OTjiHHaeTca jiaKOHHHHOCTbio. He6oabniOH o6i>eM khhth CTHMy- 
JinpoBaji aBTOpa k paccMOTpeHHio hctophh HayKH b «MaKpoMaciiiTa6e». Oh pa3aeana 
HCTOpHio cJ)HTOueHOJiOTHH Ha 3 3Tana — npeabiCTopna, XVIII b. (rnaBa «HanajibHbiH 
nepnoa pa3pa6oTKH ochob (|)HTOueHonorHH»), XIX b. (raaBbi «HaHaabHbiH nepnoa c})op- 
MHpoBaHHa (})HToueHoaorHH», «BaHaHne flapBHHa Ha pa3BHTHe (J)HTOueHoaorHH», «Oh- 
TOueHoaorHHecKHe uiKoabi b 3anaaHOH EBpone», «Pa3BHTHe (})HTOueHoaorHH b CIIIA h 
Ahthhh», «Pa6oTbi KaaHaepa», «Pa3BHTHe (})HTOLieHonorHH b Pocchh») h XX b. (raaBa 
«H3yneHHe HeKOTopbix npoGaeM (JjHToneHoaorHH b aBaauaTOM cToaeTHH»). 

flocaeaHaa raaBa 3aHHMaeT ochobhoh o 6 i>eM khhth. llpn paccMOTpeHHH npo 6 aeM 
4)HTOueHoaorHH aBaauaToro CToaeTHa aBTOp ocTaHOBHaca, raaBHbiM o6pa30M, Ha Bonpo- 
cax, CBa3aHHbix c opraHH3auneH c})HT0ueH030B. Bonpocbi « 3 KCTeHCHBHOH (J)HTOueHoao- 
thh» — KaaccH(J)HKauHa, opaHHauHa, paiiOHHpOBaHHe h KapTorpacj)HpoBaHHe pacTHTeab- 
hocth, a TaKxce npo 6 aeMbi aHHaMHKH pacTHTeabHocTH paccMOTpeHbi oneHb KpaTKO. 
Pa 6 oTHOB o 6 cyacaaeT HccaeaoBaHHa b o 6 aacTH 6 HoreoueHoaorHH h yneHHe 06 skochctc- 
Max, yneHHe o KOHcopunax, ayT- h CHHSKoaorHHecKHx onTHMyMax h apeaaax pacTeHHH, 
ueHOTHHecKoe 3HaneHHe OTaeabHbix KOMnoHeHTOB coo 6 mecTB (c})HTOueHOTHnbi h CTpaTe- 
THH), XCH3HeHHbie (J)OpMbI, SKOaOTHHeCKHe H 6 HOaOTHHeCKHe CBOHCTBa pacTeHHH, B3aHMO- 
OTHomeHHa Mexcay pacTeHHaMH (aaaeaonaTHa paccMaTpHBaeTca OTaeabHo), $aopHCTH- 
necKHH cocTaB coo 6 mecTB, oueHKy ynacTHa BHaoB b coo 6 mecTBax, BHyTpHueH03Hbie 
CTpyKTypHbie o6pa30BaHHa (b ochobhom chhjghh), (JjHTOueHOTHnecKHe nonyaauHH (ot- 
acabHO 6 aHKH anacnop b noHBe), apycHOCTb, M03aH4H0CTb, ce30HHyio h (JjayKTyauHOHHyio 
H3MeHHHBOCTb, npoayKTHBHOCTb, cyKueccHH. 

1 UHTHpyeMbie T. A. PaOotHOBUM HaaaHHJi b 6H6jiHorpac{)Hio k peueiOHH He bouuih. 
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KHHry 3aBepuiaeT KpaTKoe 3axjnoHeHHe, b kotopom Pa6oTHOB noflnepxHBaeT Han6ojiee 
BaxHbie co6biTHfl pa3BHTHB HayKH o pacTHTejibHbix coo6mecTBax h npHBOjxHT cxeMy CMeHu 
napa^HrM no B. B. Ma3HHry (cJjopMauHOHHOH, accouHauHOHHOH, xoHTHHyajibHOH h chc- 
TeMHOH). 

UeHHOCTb khhth 3axjnoHaeTC5i b nepByio onepeflb b hctkhx oueHKax BXJiaaa OTflejibHbix 
HCCjieAOBaTejien b pa3BHTHe cJ)HToueHOJiorHH. B otjihhhc ot Tpacca, npouecc cjiopMHpo- 
E3.HUH TeOpHH (|)HTOUeHOJIOrHH PaSOTHOB He CBH3bIBaeT C KOHKpeTHbIMH LUKOJiaMH. 3 t 0 
BnojiHe onpaBAaHO, Tax xax pa3BHTHe Hayxw o pacTHTejibHOCTH hocht xoHBepreHTHo-no- 
jiHBHpreHTHbiH xapaxTep (MwpxHH, HayMOBa, 1996), t. e. owa h Ta xe MHoroKpaTHO 
He3aBHCHMO B03HHKaeT B pa3HbIX HaUHOHaJIbHbIX HayHHbIX KOJIJieKTHBaX, HO 3aTeM 
npOHCxo^HT ee HHTerpauHH b eflHHyio MeacHauHOHajibHyio CHCTeMy 3HaHHa. 

Pa 6 oTHOBa HHTepecyiOT He npwopHTeTbi cbmh no ce 6 e, a Te HccjieaoBaTejiH, xoTopwe 
OKa 3 ajin Ha pa3BHTHe Hayxw HaH 6 ojibuiee bjihahhc. K npHMepy, no Tpaccy, npHopHTer 
H3yneHHH nepBHHHbix cyxueccHH npHHajuiexcHT K. Bepy, owaxo Tpyabi 3Toro Hccjieao- 
BaTejiH npaKTHHecKH He OKa3ajin bjihbhhb Ha pa3BHTHe (})HTOueHOJiorHH, h noTOMy 
Pa 6 oTHOB c nojiHbiM ocHOBaHHeM cBH 3 biBaeT cTaHOBJieHHe yHeHHfl o cyxueccHJix c 
pa 6 oTaMH T. Kayjica h O. KneMeHTca. 

HaH6ojibiiiHH BKJiaa b pa3BHTHe (})HTOueHOJiorHH, no mhchhio Pa6oTHOBa, bhccjih 

A. TyMGojibT, A. rpH 3 e 6 ax, X. c})oh IIoct, P. TyjibT, E. BapMHHr, A. UlHMnep, O. flpyae, 
X. PayHKHep, T. flio-PHe (aBTOp HcnpaBJiaeT HMeBmneca b pocchhckoh (J)HTOueHOJiorHH 
pyccKHe TpaHCKpHnuHH cfiaMHJiHH 3HaMeHHToro ynncajibua, KOTOporo BHanane HMeHOBajm 
«flio Pneu», a noTOM «J5io Pwe»), III. Onao, K. UIpeTep, 3. Pio 6 ejib, T. EpoxMaH-Epow, 

B. JIkxuh, 2K. BpayH-BjiaHKe, T. Kayjibc, G>. KjieMeHTC, A. Tchcjih, T. Fjihcoh, A. KasiH- 
aep, P. TiOKceH, t. 3juieH6epr, flat. TpafiM, flat. Xapnep. H3 HHCjia pyccKHX HccjieaoBa- 
Tejieii xax HawGojiee BaacHbie cf)Hrypbi paccMOTpeHbi C. H. Kopxhhckhh, T. H. TaH(})HJib- 
eB, A. H. KpacHOB, T. H. BbicouxHH, A. 5L Top^arMH, H. K. IlaHOCXHH, B. B. AnexHH, 
H. 9l. Kau, B. H. CyxaneB, A. n. llIeHHHXOB, JI. T. PaMeHCXHH, P. H. A 6 ojihh, 
E. M. JlaBpeHxo, H. B. flbiJinc, B. A. Bwxob, B. T. KapnoB. 

OneHb none3eH jyni coBpeMeHHoro HHTaTejia (npHneM He TOJibxo CTyaeHTOB, x 
xoTopbiM b nepByio onepeflb o6pameHa xHnra) BbinojiHeHHbiH Pa6oTHOBbiM aHajiH3 BXJiaaa 
b (})HTOueHOJiorHK) yneHbix XVIII h XIX ctojicthh, Tax xax aocTyn x cooTBeTCTByiomHii 
nepBOHCTOHHHxaM orpaHHneH. 3Ta XHHra, xax h yace nepenHCJieHHbie b Hanane peueH3HH 
(J)yHflaMeHTajibHbie HCTopHorpacJ)HHecxHe Tpyabi B. fl. AnexcaHapoBOH, T. H. floxMaH h 
X. X. Tpacca, no3BoaaeT noHJiTb npeeMCTBeHHOCTb ochobhwx noaoxceHHH TeopHH coBpe- 
MeHHOH HayXH O pacTHTejibHOCTH, XOpHH XOTOpOH JiexaT B pa60TaX, XOTOpbie 6bUIH 
BbinojiHeHbi mhoto jieT Ha3aa. 

Ha CTpaHHuax xhhth — poccbinw HHTepecHeHiuHx c|)axTOB H3 hctophh c})HTOueHOJio- 
thh, xoTopwe ao Pa 6 oTHOBa 6 buin npaxTHHecxH Hen3BecTHbi. K npHMepy, npHBoaaTCJi 
Bbicxa 3 biBaHH« Befixepa (Beaker, 1883), xoTopwe n03B0Ji5H0T CHHTaTb ero npeATenefi 
xoHTHHyajiH3Ma: «Kax,abiH bha o 6 jiaaaeT cBoefi coCctbchhoh B03M0)KH0CTbK) npncnoco 6 - 
JieHHfl X pa3JlHHHbIM Cj)H3HHeCXHM yCJIOBHBM, H 3Ta B03M0XCH0CTb OHCHb pa 3 J!HHHa B 
pa3J!HHHbIX npHpOflHbIX yCJlOBHHX, B pa3HbIX pOflaX H fla)xe HaCTO B pa3JlHHHbIX BHflaX 
oflHoro h Toro xce po^a». KoMMeHTwpya 3 Ty uHTaTy, T. A. Pa 6 oTHOB nHiueT: «B stom 
nojio^xeHHH AOCTaTOHHO hcho ccJjopMyjinpoBaHO npe^cTaBJieHHe 06 3xojioro-6HOJiornHec- 
xoh HHflHBHflyajibHocTH BHflOB pacTeHHH. Befixep Bbicxa3aji Taxace coo 6 pa)xeHHe o tom, 
HTO OTfleJlbHbie yCJIOBHH npOH3paCTaHHH paCTeHHH AeHCTByiOT Ha HHX COBMeCTHO H 
nosTOMy nacTO Tpy^HO BbiacHHTb, xaxwe H3 hhx HMeioT HaH 6 ojibmee 3 HaneHHe» (c. 44). 

npHMepoM nojiHBHpreHTHOH npHpoflbi 3HaHH« HBJiaeTCfl h «OTXonaHHbie» y H. K. Ila- 
Hocxoro CBefleHHa o npoHcxoacaeHHH TepMHHa «(J)HTocouHOJiorHB»: «IIo H. K. IlaHocKO- 
My, Ha3BaHHe „(})HTocouHOJiorHH” nocjieflOBaTenbHO bo3hhxjio b Ilojibuie — b 1896 r., b 
Pocchh — b 1898 r., bo OpaHuHH — b 1910 r., b CHIA — b 1917 r., b UlBeHuapHH — 
b 1917 r., b UlBeuHH h HopBeraH — b 1919 r.» (c. 56). 

CneayeT cneuwajibHO otmcthtb niaBy, b xoTOpon T. A. PaGoTHOB aHajiH3HpyeT bjihb- 
Hwe Ha pa3BHTHe c}5HTOueHOJiorHH Tpy^oB H. flapBHHa, xoTopbiH He TOJibxo noxa3an pojib 
xoHxypeHUHH xax o^hoh H3 cJ)opM 6opb6& 3a cymecTBOBaHHe, ho h 6biJi nnoHepoM 
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H3yneHHfl cyicueccHH npw BHe^peHHH HOBoro BH^a h 3anoBeaoBaHHH (aHajiH3 nocjieacTBHH 
noca^KH cochw Ha BepemaTHHKe h ero H30JunjHH ot Bbinaca). PaGoTHOB ouchhbbct 
BJiHHHHe pa6oT flapBHHa Ha C. H. KopxcnHCKoro, KOTOpbiH 6bui npeflTeneH B3rnjuioB 

B. H. CyxaneBa, Ha E. BapMHHra, O. flpyae, X. PayHKHepa. BnponeM, oh OTMenaeT h 
BKJiaA O. II. Ht KaHflOJUI, KOTOpbiH no flapBHHy HCCJieflOBaJI pO/Ib B3aHMOOTHOLUeHHH 
OpraHH3MOB. 

Kohchho, Bbi3biBaeT coacajieHHe, hto GjiecTamHH 3HaTOK hctophh KOHTHHyajiH3Ma, 
nepBbiM b CCCP nponaraHflHpoBaBLUHH aocTHxceHHfl flxc. KepTHca h P. YHireKepa, 
T. A. PaGOTHOB, OrpaHHHeHHblH MaJIbIM oGl^MOM H3flaHH5I, He OCTaHOBHJICfl Ha 3TOM 
HHTepecHeHineM 3nH3oae pa3BHTHJi (})HTOueHOJiorHH. 

IlpH OUeHKe 3TOH KHHTH He CTOHT TOBOpHTb O TOM, HeiD B HCH HeT. flOCTaTOHHO 
cKa3aTb, hto b Hew mhoto nojie3Horo h OHa aonojiHaeT cepHio opHTHHajibHbix b^obckhx 
yneGHHKOB, KOTopbie BbiuuiH H3-noa nepa stoto npoflyKTHBHeHiuero yneHoro h neaarora. 

CnHCOK JIHTEPATyPbl 

Mupkuh E. M. t HayMoea JI. r. CoBpeMeHHaa Hayxa o pacTHTejibHOCTH: reHeanonw ochobhwx 
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TaojiHua I. 


1 — MecTO npoHHKHOBeHHA raycTopHH Cuscuta europaea b cTefejib Urtica dioica ; 2 — ckoji aOeppaHTHOH raycTopaw Cuscuta 
europaea; 3 — JieHKonjiacTbi c xpaxManoM b laieTKax KOpOBOH napeHXHMbi C. europaea {a — oCujhh bha, 6 — OTAeJibHbm 
jieHKonjiacT); 4 — TpaHccjDopMauHsr anaaepMu C. europaea npa o6pa30BaHHH raycTopna (a — HananbHbiH 3Tan, 6 — oOjiHTepa- 
UHfl). MaciiiTaGHaA JiHHeHKa: 1, 2 — 100 mkm; 3 a, 4a, 6 — 10 mkm; 3 6 — 1 mkm. 




Ta6;iHLia II. 


1 — cjjparMeHT nonepenHoro cpe3a aOeppaHTHoft raycTopHH Cuscuta europaea (a — anmcajibHaa nacTb; 6 — 6a3artbHaa nacTb 

2 — npoHHXHOBeHHe raycTopHH C. europaea b CTeOenb Rubus idaeus (nonepeHHbift cpe3); 3 — koht3kt JiHUHpyiowHX K.nero* 
raycTopHH Cuscuta europaea c npOBOiwmeH CHCTeMOH Convolvulus sp. (cm — CHTOBHflHaa TpyCxa, kc — KCHJieMa, kz — icieTXK 

raycTopHH); 4 — npoBonamHe 3;ieMeHTbi xcmieMbi b raycTopHH Cuscuta europaea. MacmTaOHaa jiHHeftKa — 100 mkm. 




K ct. B. B. CKynneHKO c coaBT., c. 18 



Ta6;iHua I. 3anaTOK BereTaTHBHoro no6era Picea obovata b TepMHHajibHOH nonxe Ha KOHue BeTBH 2-ro no- 
pazuca b cpeAHen nacTH KpoHbi paHHeH BecHoii, 21 anpejia 1984 r. (A) h b coctohhhh aKTHBHoro rHCToreHe- 

3a, 18 Maa 1984 r. (B). 

A1 — TepMHHajibHbiH aneKc; A2 — npHMOpUHH JiHCTa H3 cpenHeii Haem 3anaTKa no6era; A3 — o6iuhh bhji 3anaTKa no6era, 
SI — TepMHHajibHbiH aneKc; E2 — cTe6eJib c ocHOBaHHeM HHCTa b cpeaHen nacTH no6era; E3 — o6iuhh bhu 3anaTKa no6era. 
d — HHac|)parMa, jic — jihctoboh cjiea, Jin — jihctoboh npHMOpaHH, oa — ocHOBaHHe JiHCTa, rum — npoKaMOnH awcTa, nicy — 
npoKaMSHH npoBoaamero UHJiHHapa ct e6;iH, nn — npaMopawfi KpoiomeH nernyH iiohkh, cm — cepaueBHHHaa MepHCTeMa, cn — 
cepaueBHHHaa napeHXHMa, mp — Tpaxemibi, im — npoBozwiuHH umiMHap ctcOjijl MacmTa6Haa JiHHeHKa — 100 mkm. 



K c. 19 



Ta6^Hixa II. Mojio/ioh no6er BCKope nocjie pacnycKaHHa H3 TepMHHajibHOH noHKH Ha KOHixe bctbh 2-ro no- 
pJWKa b cpexmeH nacTH KpOHbi, 4 hiohh 1984 r. 

1 — TepMHHajibHbiH anexc, 2 — CTe6ejib c ocHOBaHHeM jiHCTa b cpeaHefi mbcth no6era, 3 — BepxyuiKa MOJioaoro no6era c 
TepMHHanbHOH nomcoH. m — napeHXHMa xopbi, nM — nepHcJjepHHecKaa MepHCTeMa, c — cmiepemibi cepjmeBHHbi. OcTajibHbie 
o6o3HaMeHH« Te xe, mto h b Ta6ji. I. Maciirra6Ha5i jiHHeftKa — 100 mkm. 




K c. 20 



TaOjiHua III. Anexcbi TepMHHanbHbix nonex b KOHue aKTHBHoro oceBoro pocia ctcOjih noOeroB, 22 mohh 
1984 r. (A) h 3anaTKH noOeroB b TepMHHajibHbix nonicax Ha 3Tane 3anoxeHHa npHMOpAHeB xboh, 31 Hioria 

1984 r. (E). 

Al, A2 — no6eni H3 cpeaHefi nacTH KpoHbi: A1 — 2-ro nopajiKa; A2 — 5-ro nopaaica, c 3aTopMoxeHHbiM poctom; A3 — 
2-ro nopaaKa H3 ocHOBaHHa KpoHbi. El, E2 — no6ern H3 cpeaHew nacTH KpoHbi: El — 2-ro nopaaica; E2 — 5-ro nopaaica, c 
3aTopMoxeHHbiM poctom; E3 — 2-ro nopjmxa H3 ocHOBamia KpoHbi. a — anexc, m — Kpoiouiaa neuiya. OcranbHbie o6o3Ha4eHHH 
Te xe, hto h b Ta6ji. I h II. MaciirraOHaa JiHHeHica — 100 mkm. 



Ta6jiHua I. 


1 — Slephanodiscus binderanus var. binderanus h S. binderanus var. oestrupii, kojiohhh; 2—7 — S. binderanus var. oestrupii 

2 — CTBopica, 3 , 4 — pa3fle/iHTejii>Hi>ie ctbopkh, 5 — BHyTpeHHaji noBepxHOCTb ctbopkh h xpaeBbie BbipocTbi c onopaMH, 6 — 
HByry6biH h KpaeBbie BbipocTbi c onopaMH, 7 — BapHauHii (jsopMbi inHnoB. 1 — LUeKCHHHCKoe BoaoxpaHHjmme, 2—5 — HN'Haii 

6 , 7 — OCcicafl ry6a. MacniTa6Haii jiHHefiKa: 1 —5 — 10, 6 —7 — 1 mkm ( 1 , 3 —7 — C3M, 2 — T3M). 
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